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Compensating Car Wheel. 





The accompanying illustrations represent | that these wheels are now being made at 
| . . . } 
| a top view—the rolls are shown as tipped in 


an improved car wheel designed for the use 


on street railroads, tramways or roads over | 


which comparatively light loads are to be 
hauled. The purpose of this wheel is to re- 
duce the power required for hauling the 
cars over a curved track, reduce the wear 
on the wheels and rails, lessen the stress on 
the axle, and also lessen the danger of the 
cars jumping off a curved track. As will 
be seen in the illustration, only one of these 
improved wheels is used on an axle, the 
other wheel on the 
same axle being of 
the ordinary pattern. 

The improvement 
consists in placing a 
loose tire on a wheel 
center, with spherical 
friction balls insert- 
ed between the two, 
enabling the tire to 
revolve freely and 
with very little fric- 
tion around its wheel 
center. The friction 
balls work in  suit- 
able annular grooves 
turned into the inner 
surface of the tire, 
and also in the 
outer periphery of 
the wheel center. 
The friction balls are 
separated by wooden 
distance pieces with 
leather ends; 
leather ends act as 
wipers, so that any 
dirt which may ac- 
cumulate in the 
grooves will not in- 
jure the friction balls 
or prevent the tire 
from moving easily 
around the wheel 
center. At intervals 
a coil spring is insert- 
ed between the fric- 
balls, for the 
purpose of deadening the sound and lessen- 
ing the wear of the balls. A separate view 
of the friction balls, block 
spring is given in our illustration. 

A cavity in the wheel center extending to 
the groove provides easy and ready means 


these 


tion 


distance and 


for placing the friction balls, distance pieces 
and springs into the grooves; and when all 
are in position the cavity is filled up by a 
plate and block, thus perfecting and com- 
pleting the groove in which the friction 
balls work. The plate block 
for filling up the cavity are also shown 
separately. In the illustration of the wheel 
center the cavity when filled up is indicated. 

The use of the friction balls working in a 
groove which is made up by a portion of it 
turned into the inner surface of the tire, and 
the other portion of it into the periphery of 


and used 


the wheel center, secures the tire on the 
wheel independently of steadying plates 
fastened to the 
consequently, when the flange of the tire is 
pressed against the rail, the friction side- 
ways will be reduced to a minimum and 
the danger of jumping a curved track con- 
siderably lessened. Mr. Fred. G. Myers is 


side of the wheel center; 


the inventor of the compensation wheel, and | plane, and inclined in opposite direc- 
has applied for a patent. We understand | tions. 
Consequenfly, in Fig. 1—which represents 
the Atlantic Works, East Boston, Mass. 
——_ <>. —__—_. | opposite directions, so that the large end 
Seamless Tubes Made from Solid Blanks. A® of the roll A, and the small end a® of 
| the roll a, are seen. 

Heretofore seamless tubes have been | Three rolls (and sometimes four rolls) 
| 
| 
| 
| 


made from hollow ingots of metal, by pass- | are commonly employed for simultaneously 
ing the ingots between the opposed faces | acting upon different sides of the blank; 
of diagonally-placed rolls, subjecting the | the use of three or four rolls serves to cen- 
|ingots to an oblique compressing and roll-| tralize the blank. On the other hand, when 
‘ing action, and thereby forming tubes of | only two rolls are employed, suitable guides 
| the required lengths. |must be provided for properly supporting 


COMPENSATING CAR WHEEL. 


The new method or process of making 
seamless tubes is based upon the discovery 
that hollow ingots, or blanks, for the forma- | 
tion of seamless tubes are not necessary, but 
from solid 


and guiding the blank. For the sake of 
simplicity of.description, we have shown 
only two rolls, A and a, one on each side of 
the blank #; this blank, 2, travels in a 
horizontal path between the convergent 
working faces A! a! of the rolls. The 
working-faces converge sufficiently to hold 
back the unacted-upon portion of the 
blank; and this shape of the rolls, in con 
nection with the diagonal position of the 
same, will exert considerable pulling action 
upon the blank, and displacing the metal 


that these tubes can be made 
ingots, blanks, or bars of metal. 


The various processes of the formation of | 


tubes from solid blanks are shown in the 


accompanying illustrations; and since it is 
our purpose only to show and explain the | 
principles of the processes based upon this 
discovery, we have simply shown the rolls | 
and the blanks or ingots; all necessary gears 
this 
and 


for driving the rolls, and other details, have | pingement of the rolls, compelling 
of the blank to flow forward 
necessarily assume a tubular shape. 

In Fig. 1 the blank B&B is represeuted as 
having just been engaged by the rolls A 
and a. 


been omitted. In Figs. 1 and 2 (page 2)| metal 
the rolls are marked A anda; the blank 
is marked B. As will be seen, the rolls have 
a conical shape; their axes must be prop- 
erly adjusted in a diagonal direction. The 
exact shape of the rolls, and the position of | 
their axes, depend on the effects sought for. 
In this particular case only two rolls are 


end B' of the blank the tubular formation 
shown in approximately true positions, their|is initiated. As the blank moves forward 
axes lying in parallel vertical planes when | in its horizontal path, the flange 4 is corre- 
from an upper position; and when | 





seen spondingly lengthened, and in this manner 
looked at sideways, the axes will  be/| the tube is formed. 
seen to form angles with a horizontal | In Fig. 2 the tubular formation is repre- 








from the perimeter of the blank, by the im- | 


| 
| 





sented as completed, and the cylindrical 
shell 5' of the tube as issuing from the nar- 
row end of the space between the two rolls. 
The rear end B® is represented in Fig. 2 as 
having been carried forward between the 
rolls, and exhibiting around its edge a slight 
annular projection 4°, which has been pro- 
duced by the pinching effect of the rolls. 

From this description it will be seen that 
one end of the tube always remains closed, 
so that this process is well adapted for the 
formation of tubes having one of their ends 
solid, formed from a solid blank. 

The surfaces of the conical rolls 4 and 


a are ; generally 
although not abso- 
lutely necessary 


provided with spiral 
ribs or corrugations, 
which give the work- 
ing faces of the rolls 
a more effectual hold 
upon the parts of the 
blanks which 
they impinge, and 
owing to the fact 
that they gradually 
become 


upon 


coarser in 
pitch from the part 
of the roll which 
first engages the 
blank to the part of 
the roll which effects 
the greatest reduc- 
tion in diameter, the 
spiral ribs have the 
effect of progressive- 
ly drawing the metal 
from the outer por- 
tion of the blank in- 
ward and forward, 
and thereby greatly 
assisting in the de- 
velopment of the 
tubular formation. 

In order to trans- 
forma blank into a 
tube which is open 
from end to end, the 
method shown in 
Figs. 3and4 is adopt- 
ed, and which is spe- 
cially useful for the manufacture of seamless 
tubing from solid blanks C, composed of 
iron or steel, which require to be highly heat- 
ed preparatory to being subjected to the ac- 
tion of the rolls. In this method similar rolls 
are used as shown in the preceding figures, 
but in addition to these, a comparatively 
slender bar J is used, which is contained 
within the tube in the process of formation, 
and made to abut against and hold back the 
central portion of the blank, and to thus 
effectually oppose the tendency of the solid 
portion to move forward under the influence 
of the external diagonally acting rolls, the 
that the ignot or blank is 
transformed into a tube open from one end 
to the other. 

In Fig. 3 the solid blank @ (shown in lon- 


result being 


The pinching effect produced by | gitudinal section) is represented as having 
the rolls is illustrated by the annular flange | been seized and carried so far through the 
6; by its forward projection from the front | space between the rolls that the tubular for- 


mation has been initiated, but the solid cen- 
tral portion of the blank has not yet been 
carried far enough forward to be brought 
into collision with the blunt end d of the 
holding-back rod D. The end d! of the rod 
D is stepped in a stationary box Z, thus per- 





2 


mitting the rod D to rotate upon its long - 
tudinal axis, but supporting it so that by the 
abutment of its end d against the solid cen- 
tral portion of the blank @ it is enabled to 
perform its function of holding back the 
central portion of the blank. 

Fig. 4 the conclusion of the 
operation, and shows the holding-back rod 


represents 


projecting entirely through the tube which 
has been formed, and having adhering to 
its end the small conical fragment C?, which 
is sometimes punched out of the rear end of 
the blank @ 

The employment of the holding-back rod 
D renders it unnecessary to reduce the di- 
ameter of the blank to so great an extent as 
is required when the holding-back effect is 
obtained only by the bearing of the blank 
against the convergent faces of the rolls, 
and it follows, therefore, that when the hold- 
ing-back rod is employed, the solid blank 
can be transformed into a tube with com- 
paratively little reduction in its diameter. 
The holding-back rod )) may be made of a 
single bar of metal, or it may be provided 
with detachable head, which, if desired, may 
be slightly larger in than the 
diameter of the rod. In Fig. 4 such a head 
d® is represented as socketed in the free end 
of the rod D. 

When the metallic blanks are composed of 
metals or alloys which are so soft and duc- 


diameter 


tile as not to require to be heated to a high 
temperature to fit them for subjection to the 
action of the rolls, then a cone-pointed 
mandrel B, shown in Fig. 5, is employed, 
which is arranged to project a prescribed 
distance into the space between the working 
faces of the rolls A a, and to penetrate the 
center of the forwardly progressing blank 
anvil or 
former, and over its surface the metal of the 
blank is forced by the reducing and stretch- 
ing action of the rolls, the blank being thus 
transformed into 


C, and thereafter to serve as an 


a tube whose interior di- 
ameter is determined by the diameter of 
the base of the cone, and its exterior diam- 
eter is determined by the width of the nar- 
rowest part of the space between the work- 
The rolls A a, 
Fig. 5, are feeding rolls, inasmuch as they 
perform the function of feeding the blank 
forward against and over the surface of the 
conical mandrel, and it will be seen that the 
apparatus may be employed for reducing 
the thickness of the shell of a tube already 
formed by enlarging its interior diameter. 
In Fig. 5 the rear end C® of the blank is 
represented as having been carried forward 
nearly tothe pointed end 4 of the mandrel. 
The mandrel is generally made in the form 
of a movable or detachable head seated in 
the end of a long bar of smaller diameter 
than the inner diameter of The 
mandrel may made hollow and 
cooled by means of an injected cooling fluid; 
but for the manufacture of tubes from soft 
metal, solid mandrels are preferred. 

Another process, is illustrated in Figs. 6 
and 7, for transforming blanks of soft and 
ductile metals into tubes : 


ing faces of the rolls A a. 


the tube. 
also be 


In this process the mandrel C is not a 
but draws the 
inner metal forward, and thus co-operates 


passive factor as before, 
with the external rolls in forming a tube of 
prescribed interior and exterior diameter. 
Fig. 6 is a top view, and Fig. 7 is a side 
elevation of a portion of a diagonal rolling 
machine employing a mandrel, the conical 
head of which is spirally grooved, and is 
placed midway between the two conical 
rolls A a. The working faees of these rolls 
are generally provided with spiral corruga- 
tion, as shown in Figs. 6 and 7. 

The blank £# is properly centralized for 
the delivery to the rolls, by being placed 
within the guide tube B’, which is rigidly 
clamped to the table B® immediately ad- 
joining the rolls. the tube B&B’ the 
blank B is fed into the wider end of the 
space between the rolls, and by the pinch- 
ing effect to which it is immediately sub- 
jected the formation of the tube is initiated. 
Soon after, the forward end of the blank is 


From 


brought into collision with the conical man- 
drel (, which for a portion of its length is 


provided with a spiral groove or grooves, 
the 


pitch of which generally becomes 
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| coarser from the point forward to the bas 


of the cone. The cone is attached to the 
mandrel shaft D; the opposite end of this 
shaft is squared and loosely contained in 
the quadrangular socket e formed in the 
end of the shaft of the pinion #, and 
suitable gearing is provided for rotating the 
pinion Z in such directions and at such 
speeds as may be desired. 
Inasmuch as the blank in 
formation into a tube is rotated by the ac- 
tion upon it by the rolls, the mandrel, if 


process of 


. . . * | 
held stationary, will perform its function of 


assisting in drawing forward the metal en- 
gaged in its spiral grooves; but in some 
cases it may be desirable to lessen the ex- 
tent to which the mandrel acts, which can 
be done by imparting rotation to the man- 
dre] in the same direction as that of the 
blank, but at a less speed. On the other 
hand it may be desirable in some cases to 
increase the With which the 
spiral grooves perform their function, and to 
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jected in its passage between the rolls are 
of complex character. The two rolls act 
upon the opposite sides of the blank with a 
kneading effect, compressing the metal 
against which they impinge to a certain 
depth beneath the surface. The cross area 
of the metal thus compressed is indicated 
approximately by the section-lined triangle 
C 0, shown in Fig. 9, which is a diagram of 
the blank in cross-section, representing the 
rolls A a arranged one above and the other 
beneath the blank (. 

The direction in which the forces of com- 
pression are propagated from the places 
where the rolls impinge upon the blank is 
indicated by the arrows which diverge from 
the section-lined triangles C C respectively. 
It will be seen that the resultant effect of 
these forces is to impart to the part of the 
blank under compression a tendency to ex- 
pand laterally, as indicated by the horizontal 
arrows ©” (’ pointing outwardly from the 
center of the blank. 




















Fig. 10. 
MANUFAOTURE OF 


effect this result the mandrel can be rotated 


in the direction opposite to that of the blank. | indicated by the arrows A’ a’, 


| 


Another process of manufacturing tubes | 


is based upon the discovery that by a suit- 


able proportioning of the angles of obliquity | 


of the diagonally acting rolls, and the length 
and angles of convergence of their working 
faces, they will operate to develop a tubular 
formation in any part of a solid metal ignot 
or blank which is submitted to their action, 


by causing a rupturing of the metal along the | 


line of the geometric axis, as shown in Fig. 8. 


The proportioning and the adjustment of | 
the rolls are governed by the degree of soft- | 
ness and ductility of the metal which is to | 
be operated upon ; hence a different propor- | 


tioning and adjustment will be required for 
the different 
metals at different heats. 

The desired rupturing effect and radial 
displacement of the metal from the center 
of the blank are most easily effected by the 
employment of two rolls, which act respect- 
ively upon diametrically opposite sides of 
the blank. 

The the blank is sub- 


forces to which 


metals, or even for the same 











SEAMLESS TUBES. 


As the rolls are revolving in the direction 
and the 
blank of course revolving in the opposite 
direction, all parts of its circumference are 
in succession subjected to the kneading 
effect of the rolls, and thus the entire ex- 
terior of the blank is compressed, and 
thereby hardened to a certain depth beneath 
the surface, and all parts of the interior of 
the blank are successively brought into the 
position in which they acquire the tendency 
to expand in the direction indicated by the 
arrows O” C’. The final effect of this tend- 
ency is to cause a rupturing of the blank 
along the line of its geometrical axis, and 
the radially outward movement of the metal 
therefrom. There is, however, another in- 
exerted upon the blank, which 
assists in imparting to it the tendency to 
hollow. This is the longitudinal 
stretching effect to which it is subjected by 


fluence 
become 


the rotation of the converging diagonally- 
acting rolls. 

Tubes manufactured in this manner have 
their interior surface comparatively smooth, 
and the fibers of these tubes are continuous, 
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and are overlaid spirally around the axis « 


the tube. 

For the manufacture of tubes of copp¢ 
and other comparative soft metals, an 
whose shells are of equal thickness, an 
their diameter larger than that of the blank 
the following method, shown in Fig. 10, i 
well adapted. Here two or more barre] 
shaped rolls, A a, are employed. Whe 
only tworollsare used, they are, respectively 
arranged on either side of the axial line o! 
a conical mandrel, B, which projects int: 
the space between the working faces of th: 
rolls, to such distance that its small end, / 
is made to penetrate the central portion « 
the solid blank, C, after the blank has bee: 
engaged by the convergent portions A’ a 
of the rolls, and has been thereby mad 
to move forward, and over the surface 
of the mandrel. The mandrel, if de. 
sired, may be made hollow, and may be 
kept cool by the circulation of water, or 
other cooling fluids, through its interior; 
but it will be found that a solid mandre}] 
will answer perfectly for operating upon 
blanks composed of copper or other similar 
soft and ductile metals or alloys which do 
not require to be heated excessively hot. 

In the act of reducing the diameter of 
the blank, the metal at its surface is com- 
pressed and hardened, while the metal com- 
posing the central portion is not so com- 
pressed and hardened. The diagonal ac- 
tion of the rolls also has a stretching effect 
upon the metal upon which they impinge, 
tending to drive the metal toward and 
over the surface of the mandrel. 

It results from the combined action of 
the forces to which the blank is subjected 
during its passage between the convergent 
portions A’ a’ of the rolls, that it acquires 
a tendency to become hollow, by the rup- 
ture of its central portion along the line of 
its axis; andthe metal from 
the blank tends to move ina spiral direction 
towards its periphery, in consequence of 
which comparatively small resistance is op- 
posed to the penetration of the pointed end 
of the mandrel into the central portion of 
the blank. In some cases there may even 
be produced, in the center of the blank, a 
slight fissure, #7, by the time the end of the 
blank has been carried far enough for- 
ward to reach the pointed end of the man- 
drel. It is not, however, necessary, in 
dealing with comparatively soft and ductile 
metals or alloys, that the blank should be 
actually ruptured before reaching the man- 
drel. Evenif not ruptured, the tendency 
of the metal to move outwardly from the 
center, in forces which 
have been described, diminishes the resist- 
ance opposed to the penetration into the cen- 
ter of the blank of the pointed end of the 
mandrel; and in either case the metal dis- 
placed by the impingement of the rolls upon 
the blank is forced forward with such energy 
that it is made to flow over the base of the 
cone, and tothus assume the form of the tube, 
the internal diameter of which is approxi- 
mately determined by the diameter of the 
base of the cone, and the thickness of its 
shell by the distance between the surface 
of the mandrel and the parts of the work- 
ing faces of the rolls which are nearest to 
the mandrel. 

These and 
character, are patented by Reinhard Man- 
nesmann and Max Mannesmann, of Rem- 
scheid, Germany. 


the center of 


obedience to the 


processes, others of similar 


————~+aae—_— 


Cylinder Condensation. 


By Wo. H. Harrison. 

Much as has been written upon this sub- 
ject, I have failed to note any reference to 
what the fathers knew about the action of 
the steam in an engine cylinder. Iam the 
possessor of an English book entitled, 
‘ Historical Statement of the Improvements 
Made, in the Duty Perfurmed by the Steam 
Engines in Cornwall, from the Commence- 
ment of the Publication of the Monthly Re- 
ports. Compiled at the request of the 
British Association for the Improvement of 
Science, by Thomas Lean and Brother, 
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Registrars and Reporters of the Duty of 
Steam Engines, 1839.” 

As there is but one other copy of the book 
in this country, which copy I brought here 
and gave to a friend, your readers will 
pardon me if I make up this article mvinly 
of verbatim quotations from its pages. In 
1811 the engineers and owners of the Cornish 
mines started the scheme of publishing 
monthly reports of the ‘‘ duty” performed 
by their pumping engines, and appointed 
Captain Joel Lean, a skillful and successful 
engineer, as their reporter. This business 
has been kept in the Lean family until the 
present time, the sons of Capt. Joel, the 
authors of the book, being the second gen- 
eration, and the present Mr. Thomas Lean 
representing the third generation. 

The introduction is a general statement of 
what was known to the authors regarding 
steam, and from this I now quote: 

On applying the instrument called an in 
dicator to an engine, which works expans- 
ively, it is found that the curve denoting 
the elastic force of the steam in the cylinder 
throughout the stroke is not strictly an 
hyperbola; but that the lines representing 
the power of the steam are greater than 
what is due to that curve, even when allow- 
ance is made for the steam contained in the 
nozzles and in the small portion of the 
cylinder between the piston and the cover 
at the commencement of the stroke. A 
little consideration of the nature of steam 
will explain this. 

Then follows a table of pressures and 
temperatures which I will not give, as we 
have better ones now. 

On reference to the foregoing table 
we see that steam, to have an expansive 
force of 50 pounds on the square inch 
(above zero) must be at the temperature of 
280°, whereas the cylinder, owing to the 
unavoidable exposure of some of its parts, 
and the exhaustions which are continually 
going on, must stand at a lower degree. 

When the steam, therefore, is admitted 
from the boiler, a condensation takes place, 
which continues as long as the steam valve 
remains open; and moisture is conse- 
quently deposited on the cylinder cover and 
piston. 

Note here that nothing is said regarding 
condensation on the bore of the cylinder, 
as that part is thoroughly steam-jacketed, as 
were all of Watt’s engines. 

After the steam valve is closed, and ex- 
pansion begins, this moisture is again con 
verted into steam, and gives the appearance 
of a greater elastic force than is due to 
the expansion. 

We have been thus particular on these 
two subjects—expansive working and the 
temperature of the cylinder, because it is 
chiefly by attention to them that the im- 
provement of the Cornish engines has been 
effected. 

Attached to Loam’s engine at the United 
Mines is an apparatus which correctly mea- 
sures the quantity of water injected inte the 
boiler. In the last six months of the year 
1838 we find that the quantity of coal con- 
sumed by that engine was 700 tons, and the 
quantity of water injected, 234,210 cubic 
feet, which gives fifteen cubic feet of water 
evaporated for every 100 pounds of coal 
consumed. 

This was effected under a pressure of 
about 50 pounds on the square inch. 


Thus was performed a very good experi- 
ment in evaporation on the large scale, 
which, reduced to our present method of 
measuring—taking a cubic foot of water at 
100° temperature as 61.96 pounds 

61.96 x 15 
100 
of water evaporated from 100° temperature 
of feed water for each pound of coal con- 
sumed. The nature of the ‘apparatus 
which correctly measured the feed water,” 
I do not know. 


we have 


= 9.294 pounds 


On the last pages of the book come some 
interesting reading : 

During the existence of Boulton and 
Watt’s patent right, and for some years 
afterwards, many and strenuous were the 
efforts made by men possessing scientific 
knowledge, or practical skill, or both, to 
discover something new in principle, or 
some modification in construction, suffi- 
ciently distinct and definite, and, at the 
same time, possessing advantages enough to 
ensure them a share of the profits, without 
encroaching on the exclusive privileges of 
those patents. * * © * * & # 

The first improvement deserving notice 
was the adopting of Trevithick’s boiler, 
consisting of along cylinder, through the 
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whole length of which runs a tube having 
the fire within it. (These boilers are 6 or 
7 feet diameter, of shell, and the ‘‘ tube” or 
flue, which forms the furnace, 3 or 4 feet di- 
ameters. The steam pressure is about 50 
pounds.) * * * © * ‘hey have now 
superseded the use of all others in Corn- 
wall. 

The advantages to be derived from the 
expensive properties of steam had been 
apparent from the first; and Hornblower 
had, at anearly period, endeavored to turn 
it to account by using two cylinders and 
causing the steam, after having performed 
the stroke in the first, toact on the piston of 
another of double the capacity. But as the 
steam he used was raised but little above the 
pressure of the atmosphere, it was found that 
the power gained did not compensate for the 
inconvenience of a more complicated and 
more expensive machine. The same form 
of construction was long afterwards re- 
vived by Woolf, with steam of much 
greater power, and with considerable suc 
cess. His second cylinder was_ four 
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| provided for using steam direct from the 
| boiler to the low-pressure cylinders, dis- 
| pensing with the use of the high pressure 
| cylinders whenever so desired by the en- 
gineer, thus making it, in effect, either a 
simple or compound locomotive at will. 


-- 2 


Moulding a Cannon. 


By Rospert E. Masters. 





The illustrations of moulding a breech- 
| loading gun -will not require much of a 
| written description. With some the end of 
| the core barrel rests in a chaplet secured on 
|a flat surface at U. Where there is so 
| much at stake the plan of iron to iron isnot 
ia good one; in the event of the flow of 
| water stopping from any cause there is no 


times the size of the first. To him we owe | Possible change for anything to give in the 


the establishment of the use of high press- 
ure steam with expansion and condensation. 
Besides being an experienced engineer, 
Woolf was a skillful workman, and the en 
gines erected under his superintendence 
excelled in correctness of construction. 
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It now appeared that engines well con- 
structed might dispense with the second 
cylinder; the mere impetus of the mass of 
matter in motion being sufficient to carry 
the piston through three-fourths, or even a 


greater portion of the stroke, after the steam | 


had ceased to be admitted from the boiler. 


Little more remained to be done except to | 


prevent needless condensation and waste of 


steam, and in this Capt. Samuel Grose took | 


the lead by carefully covering every ex- 
posed part with a non-conducting substance. 

Thus the engine was reduced to its sim- 
plest form—a single (acting) engine on Boul- 
ton & Watt’s construction. And although 
our engines exceed in duty three or four- 
fold what Boulton & Watt had ever at- 
tained, or, perhaps, thought possible of 
attainment, yet they are after all in name 
and in reality Boulton & Watt’s engines. 

- ape <a 

The master mechanic of the Iowa Central 
Railroad, Mr. John Player, has devised a 
new compound locomotive which is said to 
give considerable promise of success. 

The cylinders of an ordinary locomotive 
are made use of as low-pressure cylinders, 
and others placed in front of these as high 
pressure cylinders. The valves of both the 
high and low pressure cylinders are worked 
from rocker arms. 


Means are 


the same 


| 





expansion of the core barrel unless it is 
loosened at V. 

Cores 16 feet and 20 feet long have been 
| suspended in moulds for muzzle-loading 
guns without any support, only where it is 
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Fig. 12 
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connected with the tripod, and as the butt 
in a muzzle-loader is cast down there is a 
great mass of iron below and around the 
| lower end of the core. In a breech-loader 
the core does not require much support at 
| the bottom, only enough to center it. 
The two parts in Figs. 12 are matched at 
W. The stem_X fitsinthe hub Y, and strikes 
out a print half the depth of the diameter of 
| the core, the end of the strike bearing on the 
| edge of the flask. After the different sec- 
|tions of the mould have been thoroughly 
| dried, the is leveled in the 
bottom of the pit, and section A1 is leveled 
|} upon blocks on the floor. All the other sec- 
| tions are put on this aud bolted or clamped 
|together. The joints are dressed up and 
‘the core lowered into the mould and cen- 
tered by the set screws (see article Oct. 1, 
Figs. 7 and 8). The board, Fig. 12, fits out- 
side the flange of the flask at #1, and is a 
templet to hang the core by, so it will fit 
the print in the bottom; the tripod is then 
bolted fast to the flask and the whole mould 
lifted by the trunnions and closed on the 
seat in the pit. These gun casings or flasks 
when ready to pour are usually propped up 


lower piece 
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in the pit. In extra large guns, where a 
*‘run out” or a break of any kind entails 
such great financial loss, it is a safe policy 
to ram up the casing in the pit; in the 
event of anything occurring, then you are 
likely to save your casting, and even if the 
casting is lost the hundreds of dollars of 
expense in getting the cheese out of the 
bottom of the pit, ruining the pit and gun 
flask would be avoided. If it is desirable 
to heat around outside of the flask after the 
gun is cast, arrangements can be made for 
that purpose. 

The flask for a gun ought to be made 
strong, and be thick enough and ribbed and 
braced in proportion to the work. All 
sections of the flask part lengthwise, as 
seen ia Fig. 13, which is a plan of the mould 
(without the core) from (1 to (C1. The gun 
is poured from the lower end through 43” 
gates, shown in plan. Fig. 14 is a section 
of Fig. 13 at Di, showing the manner of 
gating, a gap being left in the rib that is 
between the sprue and mould to cut a gate 
large enough to take the metal free and 
fast. 

The pattern is made in sections; the top 
section is shown in top and section view, 
Figs. 15 and 16. They are wooden staves 
bolted to cast-iron ends. The handhole 71 
is for bolting on the last stave, and the 
center hole in Fig. 15 is for keying on the 
shaft when turning the pattern off. 

There isa hose connected with the supply 
pipe, Fig. 2 (Oct.1). The water is turned on 
under pressure, and descending through the 
wrought-iron pipe within 3” of the bottom 
of the core barrel, rises between the wrought 
and cast-iron barrels and discharges through 
pipe, Fig. 5. A steady stream of water is 
kept running through the core barrel before 
and during the pouring of the metal, and 
for two or three days thereafter, according to 
the size of the gun. This causes the metal 
next to the core barrel to set first ; and con- 
tinuing that way to the outside of the gun 
forms a compact, solid body. One would 
think the water from the discharge p'pe in 
carrying off the heat from such a body of 
metal would be hot, but witha discharge of 
from 35 to 45 gallons per minute, the chill 
is barely taken off, and the hay rope is 
scarcely charred. Foundrymen will appre- 
ciate the havoc it would create should any- 
thing happen to the core barrel, or the least 
quantity of water get under the iron when 
filling the mould. 

The time of starting the fires in the air 
furnaces, the quantity and quality of fuel 
used, and every point in the construction of 
the work, is made note of by the government 
officers appointed for that purpose. The 
iron is kept in a melted state in the air fur- 
naces, and a small hand ladle dipped out 
every now and then, and test pieces taken 
until the iron is got in the right condition to 
pour. 

Harper's Weekly, January 15, 1887, says: 
‘*The Tredegar Iron Works was the success- 
ful competitor against four other companies 
This 


was a longtimeago, but there is one interest- 


fora government ordnance contract.” 


ing point in connection with the competition 
that I do not know has ever appeared in any 
journal, and to which General Joseph R. 
Anderson called the writer’s attention. The 
guns were of the Dahlgren pattern, bottle 
shape and cast solid. In testing the bars 
(that are taken from the mixture for every 
gun that is cast) inthis trial, the irons in the 
Tredegar guns did not show as high figures 
for tensile strength and specific gravity as 
some of the irons used by the other firms. 
General Anderson, who has had an experi- 
ence in iron products second to no gentleman 
in the United States, maintained that it was 
not the iron that stood the highest tensile 
strain that would stand the greatest shock 
from the discharge of gunpowder, and in 
the actual test this was demonstrated to the 
surprise of Commodore Morris. The Tred- 
egar guns withstood the shock of the proof 
charges (which is much higher than a ser- 
vice charge) without any of them bursting. 
In testing the other guns some in each lot had 
bursted. A gun was selected from the lot 
made at the Tredegar works and tried with 
a duplicate set of proof charges without 
showing any detrimental effects except a 
little enlargement of the vent. Upon this 
report from the officer in charge of all the 
trials Commodore Morris ordered the gun 





to the navy yard. 
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The Milling Machine—Its Construction 
and Uses. 


By Jonun J. GRANT. 


The use of milling cutters is not neces- 
sarly confined to the milling machine either 
regular or specially made, but may be ex- 
tended to the planer, boring mill, upright 
drill, or lathe, and often with a very small 
outlay for the 


necessary attachments or 


fixtures. While I certainly would advocate, 
the purchase of a milling machine as one of 
the first tools, even in a small job shop, if 
the pocket-book will admit of it, still, a few 
special attachments fitted to the common 
gibbed carriage engine lathe will accomplish 
wonders in the milling line, and will serve 
as a substitute until a regular milling ma- 
chine can be procured. 

A few special fixtures like those illus- 
trated in Figs. 1, 2 and 8 are about all that 


are wanted to make quite a milling plant in | 


asmall shop. <A pair of centers fitted to the 
lathe carriage, Fig. 1, will be found very 
useful in fluting taps, reamers, straight 
shank drills, bolt heads, nuts 


strung on ar arbor, making small cutters 


finishing 


and counterbores, splining short shafts and 
studs, cutting oil channels in stationary 
shafts, and in fact hundreds of jobs of a 
like nature that are usually 
done ona planer ina small 
With the addition of 


an index plate of moderate 


shop. 


size, small spur gearing can 
be as accurately cut as in 
a regular gear cutter. Those 
who have been employed in 
a small would 
soonest appreciate a fixture 
of the above description. 

fitted in the same 
manner is equally as valu- 
able, and will save as much 
in all varieties of flat work. 
With it all manner of keys, 


job shop 


A vise 


| them ; 
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it would take in the smith shop, with | 
the advantage of perfectly true ends ready 
in the round stock for centering. 

Another quite handy and cheap fixture is 
a platen, fitted in the same manner as the | 
centers (Fig. 3), the size, of course, being 
in proportion to the size of the lathe. It| 
should have T slots running through it, 
both lengthwise and crosswise; and with 
the addition of an angle iron, shown by the 
dotted lines, almost any job can be done, 
and especially with the end or face mill. 
In making this fixture, two birds are killed 
with one stone, as it is very handy asa 
boring table. 

All of the above named attachments can 
be made fora 24” swing engine lathe, includ- 
ing a few common straight cutters, for a 
sum not to exceed $125, and will pay for 
themselves, ina shop not having a milling 
machine, in the first six months of their 


| use. 


In making any such fixture, care must be 
taken to have all parts as rigid as possible, 
to prevent spring or jar, as far better work, 
more of it, and less wear of the cutters 
take place in a rigid machine. 

In describing any such fixtures, it is im- 
possible to enumerate even a small amount of 


the work that can be accomplished by 





but when the difference in the 


Fig. 2 


Threaded Ring 
foradjusting 
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ceeded to the Bridgeport Forge Company 
with the broken forging. Every nerve was 
strained, and every possible means utilized 
in its replacement, each day’s delay entail- 
ing a loss to the boat of thousands of dol- 
lars. Some idea of the magnitude of the 
work performed may be had when it is 
shown that this massive forging, weighing 
in all about four tons, was forged, finished 
completely, and fitted up ready for replac- 
ing in the vessel at 10 a. M., the 11th. It 
was conveyed to New London by special | 
train. Superintendent Peirce is highly 
elated at the creditable showing made by | 
the Bridgeport Forge Company, under the 
supervision of Mr. Andrew Fletcher, and 
states that it is, without doubt, the greatest | 
achievement of the kind ever accomplished. | 
—The Marine Journal. 
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English Boiler Inspection. | 


| 


By W. H. Boorn. 


| 
| 
SECOND PAPER. | 

In describing the general operations of 
the English associations, I will confine my- 
self chiefly to the methods of the parent 
company, but note in passing certain differ- | 


ences in practice which have sprung up, 
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still found stayed by longitudinal bolts 
by edge gussets, by flat gussets, by simpl 
stiffeners, and by inclined bar 
In the mode of setting, too, 

was no varied, and every variety 
of arrangement was to be found; th: 
flues surrounding some boilers being di 
signed, apparently, as a puzzle for th 
flue cleaner, who could easily get lost i1 
them, so winding and intricate were thei: 


Stays. 
practice 
less 


| labyrinths. 


As the number of inspected boilers in 
creased, and the inspecting staff multiplied 
a store of information soon collected, an 


| the first results of inspection were of cours: 
| seen in a recurrence of reports upon certai! 


defects which appeared almost universal 
In this way, a defect of frequent occur 
rence would be found to be associated with 
a certain form of construction or the use 
of a special fixing, or of a certain feed 


water, and as one inspector after another 


would report similar faults it was not long 
before it became recognized that the cause 
that 
of boiler makers went 
willingly for information to the inspectors, 
and thus have grown up recognized stand- 


was the same, and thus it came about 
class 


ard rules, and general dimensions and plans 
of riveting, staying and setting which 
govern the trade, and the so-called standard 
boiler is the outcome of the 
collected experience of 30 
years. The demand for a 
steady steam pressure in 
the Lancashire cotton spin- 
ning mills was rendered 
necessary by the fact that, 
until quite recent years, the 
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gibs, brasses, and 
description of work 
not too large can be milled. 
In doing work with these 
fixtures it is necessary to 
have the carriage clamped to 
the bed; however, as all 
first class lathes are now 
need not be 


engine 
every 
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E san, 
so made, it ¢ 
shown here. 
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rhe stop generally used 1 Ss 
for screw cutting can be Paes 
reversed and put on the = \\\e 
back of the carriage of 
the lathe, where it will 
serve as a stop for the 
length to be milled. 
The lathe must of course 


be run backwards, as the 
cut comes on the under 
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steadiness of the turning 
power was very largely de- 
pendent upon a_ constant 
boiler pressure, as the old 
and universal Watt governor, 
actuating merely a_ throttle 
valve, was the sole device 
for controlling fluctuations 
of speed, and it was recog_ 
nized that a boiler contain- 
ing not only a liberal steam 
space, but also a large heat 
reserve, in the shape of a 
great mass of heated water, 
was best calculated to 
meet the demand for 
steady pressure. The 
double-flued — cylindrical 
(or Lancashire 
best answered 
cription, and is now the 
universal steam generator 


boiler) 


this des- 











in all large works in 
Britain, as many as 
twelve and eighteen being 
found set in one battery. 


Though some engineers 








side of the cutter, and 
the feed is from the 
operator. As there is a 
large range of speed, no 
attention need be paid to 
the diameter of the cut- 
ters, always bearing in mind that a small 
cutter is better than a large one for all 
kinds of work. 
The attachments 
lathe having the gib slide raised, and, as 


shown are fitted to a 


will be seen, are made adjustable as to 
distance from center to center, or top of 
diameters 
between the centers and various thicknesses 


vise, to accommodate different 


of stock in the vise. 

Cutter arbors can either be fitted to run 
between the centers, and be driven by the 
common dog, or, what is still better, fittted 
to the live spindle, as in the milling ma- 
chine. Should the lathe have drill collets 
fitted to it, they can be used to fit all 
varieties of cutters. The 
made to swivel on the center, as well as to 
adjust in height, and when placed with the 
jaws crosswise of the lathe and the foot 


shank vise is 


stock removed, short pieces of stock, either 
round or square, for studs, standing bolts, 


set-screws, gibs, keys and the like, can be 


cut off far better, and in half the time 


| steamer Bristol. 


SIDE ELEVATION 


SPECIAL Fixtures FoR MILLtina}Macuines. 


amount of work that is done on the milling 
and planer is understood, and 
when owners of shops learn that the cost 
for cutters, in the long run, is less than for 
the single-pointed planer tool, we may ex- 
pect to see work done by rotary instead of 
the stationary single-point tool. 


machine 


= ans = 
The Pilgrim’s Broken Crosshead, 

A noteworthy illustration of mechanical 
ability and skill was made apparent last 
Monday in the completion of a ponder- 
ous crosshead, by the Bridgeport Forge 

The details are as follows: 
On the night of September 7, the steamer 
Pilgrim, of the Fall River Line, broke 
her crosshead while off Watch Hill, and 
was towed into New London by the 
The entire force of the 
Pilgrim at once set to work to remove the 
crosshead, and Mr. Peirce, supervisor of 
the Old Colony Steamboat Company, im- 


Company. 


|mediately went to Bridgeport, and _ pro- 
' 


according to the ideas of the engineers of 
the later Generally speaking, 
however, there is great uniformity of re- 
sult. 


societies. 


maker had his own pet ideas as to the con- 
struction of a steam boiler and the method 
of staying it, and such was the ignorance 
existing amongst some of them in regard to 
the principles governing the construction 
of boilers, that it uncommon thing 
even yet to find boilers of perfectly cylin- 
drical form in which some ten or twelve bar 
stays extend vertically and horizontally di- 
ametrically across the barrel. These stays, 
perhaps formed out of two-inch square bar 
iron, have been thus introduced in the idea 
that they serve to strengthen a cylindrical 
barrel, though no doubt they have occa- 
sionally been found in a boiler sold by the 
pound weight, with the sole idea of in- 
creasing the weight. Then again, the 
staying of flat end plates varied according 
to each maker’s idea, and end plates are 


is no 


| ranged according to modern ideas. 
Twenty or thirty years back, every boiler | 


endeavored to re- 
place the Lancashire boil- 
er, nothing yet intro- 
duced has given equal 
satisfaction, and it ap- 
pears likely for a long 
time to hold _ its 
shall probably 


have 


per- 


We take an 


manence, 


|early opportunity of illustrating a boiler of 


this type with its settings and mountings ar- 
Though 
the dictates of steam users and the experience 
of inspectors both unite in placing the Lanca- 
shire boiler at the head of the list, there are, 
itis true, many other forms in use, especially 
where smaller power is required, or, as in 
iron works, where they desire to utilize 
heat from furnaces, has led to the 
employment of high vertical boilers of the 
Rastrick type, arranged to be placed readily 
in the center of a group of furnaces, all of 


waste 


which discharge their final gases into the 
boiler flues; of which more will require yet 
to be said. 

The staff of a boiler insurance company 
consists of the chief engineer, who is 
usually a well paid man, getting from 
$5,000 to $7,000 per year, for which he 
is supposed to personally pass every boiler 
insured or guaranteed, and to take the re- 
sponsibility ; and of outdoor inspecting en- 
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ineers and office assistants. Many of the 
ispecting staff are men of ability and edu- 
ation, and for the sake of the experience to 
e gained a large number of such men have 
passed through the ranks of the different 
ympanies. This is less the case now than 
| once was, for the extreme cutting of rates, 
ue to the competition referred to in our 
ist, has had the effect of lowering the pay- 
nents to the staff and the recruiting of fresh 
nspectors of a lower grade, men of educa- 
‘ion being informed that they are not requir- 
d. ‘*‘We don’t want to engage good men 
was recently said, ‘‘ but any steady 
1an who can write legibly but not grammati- 
cally will do for us, for we cannot afford to 
ay such rates as will keep a good inspector 
ontentedly with us.” In consequence of 
this policy governmental interference has 
iken place, and the position of the English 
steam user is likely soon to be one of an- 
noyance. 

In addition to the engineering staff there 
is the necessary clerical and business de- 
partment. : 

When a boiler owner wishes his boiler to 
be insured or guaranteed, or simply inspect- 
ed, he notifies the company which he may 
select, who send their inspector to make the 


ow,” 





survey. This, to be 
thorough, includes an 
internal examination of 


the boiler in a cool state. 
and the report includes a 
fully dimensioned sketch 
showing the disposition 
of every plate, the nature 
of the riveting and the 
arrangement of fittings, 
the size of all open- 
ings in the shell being 
carefully noted and the 
dimensions of strength- 
ening rings. Faults, such 
as fractures, corrosion, 
bad staying or insufficient 
rivets, are specially noted, 
and the general condition 
is taken into account as 
well as the quality of the 
workmanship. The 
amination extends to the 
brickwork flues, which 
should show no trace of 
dampness, and all corrod- 
ed places are measured 
and leakages 
well as every part being 


CtC. 


ex- 


noted, as 


sketched and = dimen- 
Internally the 
condition of the fittings 
and the arrangement of 
all pipes, blow-out taps 


and valves is shown on the 


sioned. 


sketch, and a general report as to keeping, 
attendance, etc., is included, and from the 
report thus sent in, the boiler is estimated 
by the office staff as fit fora certain pressure. 
It is one of the highest attainments of the 
inspector, to be able not merely to satisfy 
himself as to the condition of a boiler, but 
to be able in his written report so to de- 
environment 
enable the office staff to appreciate these con- 
ditions just as if the boiler were before them. 

The office staff is thus entirely dependent 


scribe its condition and as to 


upon the working outside inspector, and 


every effort is made to fix responsibility as 
muchas possible upon the inspector. A very | 


strong feeling exists amongst these latter 


against being thus saddled’with a respon- 
and 
any 
the 
blame would be found to attach to the chief 
engineers rather than to the underpaid 


sibility for which other men are paid, 
it is pretty certain, then, in event of 
serious explosion causing loss of life, 


and 
It is acknowledged 
that to make a thorough inspection of four 


overworked inspector. 


full-sized Lancashire boilers in a day is as 
of 
course, that the boilers are not quite new, 
but of some age, and with faults to be noted. 
Now it is common to give five, or six or 


assuming, 


much as ought to be required, 


more fora day’s work, and the result cannot 
be satisfactory in many cases, especially. as | 
is so often the case, one or more of the num- | 


ber are unfit, by reason of heat and moisture, 
for inspection. 


spector in a 
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This mischievous outcome of rate cutting 
is not due to the better class of steam users, 
but to the meaner firms, both large and 
small, whose sole idea in boiler inspection 
is to shirk responsibility which falls upon 
the insuring company. It is no uncommon 
thing for a large steam user, when refused a 
certain working pressure, to hawk round his 
insurances until he can get some company 
to undertake the risk at his pressure, and it 
is a frequent reply to a refusing company to 
say, ‘‘Oh, very well, if you don’t want my 
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| 
| with all its peculiar faults that he is better | corner of the wheel. A vernier provides 


|and some 


‘under this system, not that the older sys- 


boilers the A and B or the X and A Com.- | 


pany will give me my pressure.” 
growth of the parent society, and the diffi- 
culty experienced in keeping business by 
the more conscientious of the later com- 
panies, is proof sufficient of the fallacy and 
wrong-doing at present existent. 
threatening interference of the Government, 
which makes a mess of everything it under- 


The slow | 


The | 


| 
owner. In 


takes, is likely to do an immense injury to | 


both. Government officials in Britain re- 
semble mules—they possess neither reason 
nor argument; there is practically no appeal 
beyond their decisions, and instead of being 
public servants they are public masters and 
a public nuisance. 


of 
Et 
vals 
> 
ce 
3 
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and yet steam users are willfully allowing 
such a state of affairs to engender as will 
lead to State control of steam power with 
most regrettable results. . 
Two systems of inspection are followed; 
the first, that of the parent society, being to 
locate all their inspecting staff near head- 
quarters, every inspector living in the city 
of Manchester. Every week he receives a 
sheet of visits to be made, and proceeds by 
train or boat perhaps as far as London or 
South Ireland, remaining away until his 
round is completed and returning to Man- 
chester. The other method, followed by 


all the other companies, is to locate an in- | 


certain district, the 


country being mapped out into districts. | 
Each plan has its advantages and draw- | 
In the first it is, perhaps, advan- | 


backs. 

tageous that the same _ inspector rarely 
examines a boiler twice in immediate suc- 
Each enrolled boiler is examined 
by many men; and what one man fails to 
notice another and a check is 
placed upon the reported depth and extent 


of corrosion and fractures, and generally, 


cession. 


also 


sees, 


two heads being better than one, the state | 
|of the boiler is better known through a 


On the other 
hand, it is argued in favor of the newer 


multiplicity of observers. 


system that, apart from the saving effected 
in traveling expenses, it is a positive gain 
that one man should repeatedly examine the 
same boiler, as he thus becomes so familiar 


The incompetency and | but steam users are inclined to place more 
incivility of the civil service is proverbial, | value than is properly its due upon inspec- 


Tue Hatt Emery GRINDER 


whole | 


able to know when any change occurs in 
its condition or mode of working. But, | 
again, it is argued against the newer system 
that inspection is liable to be performed in | 
a perfunctory manner, and doubtless with | 
an inspector too warv of conscience, such a 
contingency is indeed very likely to arise, 
amusing are told | 
bearing upon the human tendency to err, | 
which has been 


very stories 


shown up occasionally 
tem does not afford its quota. 

When the inspector’s report goes up to 
headquarters, it is dealt with by the of- 
fice staff of engineers, whose chief duty 
anda very monotonous and dry duty it is | 
is to read the inspector’s reports, and write 
out a short digest of them to the boiler 
the majority of this 
work is pure routine, the occasional more 
difficult cases being referred to the chief. 
Really sound engineering advice cannot be 
got for the money expended per boiler, and 
it is not usual that any great economy of 
working is secured as the result of the or- 
dinary service of the inspection companies ; 





cases, 
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| attachment. 


for setting to grind tapers. 

Fig. 2 represents the vertical cutter head 
This attachment is easily ad- 
justed by means of the TF slots in the 
bed of the regular universal cylinder 
grinder, or it can be supplied with its own 
slide and that bed is not 
needed. It isa holder and guide for grind- 
ing all sizes and shapes of straight, spiral or 


bracket where 


| angular cutters, and mills with straight or 


irregular faces. and angles to three inches 
in diameter, or for backing off, and is ad- 
justable to 90° either way from the vertical. 

It takes in arbors cutters 


or 34 inches 


long. The perpendicular adjustment of the 
angles is read upon a dial opposite the cen- 
ters and facing the operator. The lateral 
angles are determined by the vernier at the 
base FE, both graduated to degrees. The 
perpendicular movement of the work along 
the course of the wheel is made by the 
lever /’, and the movement across the face 
of the wheel is secured by the screw @. 
Guages are supplied for the proper locating 
of the teeth of the cutter to be ground. 
Countershafts accompany each machine. 
The manufacturers are the Hall Manu- 
facturing Company, Philadelphia, Pa. 
~~ 


The steel rail manufac- 
turers, in fixing the allot- 
mentfor next year at con- 
siderably below the nor- 
mal output, have no other 
apparent object in view 
than 
normally high. 
make 
deal of importation, and 
circumvent — the 
aimed at by the svpport- 


to keep prices ab- 
This will 
for a 


room rood 


objects 


ers of a protective tariff. 





1 te 


The latest plan, and it 
isa good one, is elevators 
to take passengers up to 
the stations the ele- 
vated The first 
one put in is at one of the 


on 
roads. 


high stations on the Sixth 


Avenue road; this was 
established by property 
owners to increase the 


rental value of property. 
It seems altogether likely 


that such elevators will 
become common on the 
TM a elevated roads, at least 
apie e 
ae at the more important 
stations. 
Fig. 1. 
- =e 


| tion, with the result that experts in private 
‘practice can find little employment, and no 
special economy, inthe production and use 
of steam, results. 
spection is tolerably certain, however, to pre- 


Properly conducted, in- 


| vent boilerexplosions, if the advice given to 
| the boiler owner be acted upon; but, as we 
| have said, the advice is too frequently neg- 
|lected, and the insuring for 
| business reasons, still continues to 
| policy, the folly of which proceeding is peri- 
|odically brought to the front by the disas- 


company, 
grant the 


trous blowing up of an insured boiler, ac- | 


' companied by heavy loss of life. 
_— ng 


The Hall Emery Grinder. 


| _ 

The engravings represent this emery 
grinder, with some of its attachments. 
The emery grinder proper carries two 


wheels, the spindle running in split composi- 


tion boxes, the journals being protected 


from dust by brass caps and leather pack 


ing. 


The grinder, with the cutter and cylinder, 
grinder attachnfent, also the surface grind- 
ing attachment, is shown in Fig. 1. In this 
form it is designed by the manufacturers to 
meet the requirements of tool makers and 
general machine shop work. The mandrel, 
reamer, or other piece being ground is held 
The bed is adjusta- 
ble to an angle, so as to grind across the 


between dead centers. 


LETTERS FROM PRACTICAL MEN, 


The Canal Boat Problem, 
Editor American Machinist: 
While friend Couch admits in his letter 


on the above subject that you were right in 
your statement, I believe a large majority 
of your readers will conclude that he thinks 
it takes the same water to lock a light boat 
up that it does a heavy one: but as you 
stated in the original article, people arrive 
at these conclusions by beginning too late 
or stopping too soon. Mr. 
questionably correct in his statement so far 


Couch is un- 
as he goes, but does not state that when the 
drawn the 
of water is forced out, and 


large boat is into lock that a 


large amount 
when a small boat is drawn in, but a small 
amount is forced out. So if the reckoning 
is made from the lower gate and the lock re- 
turned to its original condition, it will be 
found that more water has passed the lower 


gate with the large boat than with the small 


one. 
from the upper gate, it will be found that 


Similarly, if the reckoning is made 


after the large boat has been drawn out of 


the lock it will take more water to fill the 
hole than when the small one bas been 
drawn out. 

So too, if we assume the lock to be in 


either condition full or empty, and return 
it to the same condition, and estimate the 
amount of water that passes either gate, we 
will find that it takes less water to lock a 
large boat down than a small one. 











This is a case where carrying the proposi- 
tion to an extreme shows up the reasoning 
in an interesting light. Assume that a chip 
of 1’ displacement is to be locked down 
and the lock stands full of water. The 
chip is floated in from the upper level and 
drives one cubic inch of water back past 
the upper gate and the gate is closed; the 
water is drawn out of the lock to the full 
fall, say three feet, the lower gates opened 
and the chip floated out, and one cubic 
inch of water flows back in and fills its 
place. The lower gates are At 
this point three feet of water have passed 
out of the lower gate, and one cubic inch 
has passed back. So you have the lock 
full, minus the cubic inch past the lower 
gate. Next, return the lock to its original 
condition by allowing the lock full of water, 
three feet, to flow in, and you will have a 
lock full of water minus the original cubic 
inch past the upper gate. 

I believe no man can say or will under- 
take to prove that the foregoing statement is 
not absolutely correct, and if we carry the 
proposition to the opposite extreme we will 
find it more interesting. 

Assume the lock to be as before filled— 
three feet fall—and a boat coming in from 
above drawing four feet of water, and ex- 
actly as large as the lock; an impractical 
thing of course, but assumed so to make 
the case extreme. Now, when this boat is 
drawn into the lock, four feet of water is 
forced into the upper level, the gates are 
closed and the boat lowered the three feet. 
That is, three feet of water, full size of lock, 
has passed down through the lower gate; 
the boat is drawn out and four feet of water 
flows back to fill the space, and the gates 
are closed. No more water will pass the 
lower gate in either direction, and three 
feet only passes down stream and four feet 
up stream. Now return the lock to its 
original condition by drawing in three feet of 
water from above, and we havethree feet of 
water passing the upper gate down stream 
against the four feet that was forced back 
into the upper level at the beginning. 
Hence we have a certain amount of water 
actually pumped to the upper level. 

The old canal boat captain who has run 
a boat fifty years says he knows better ; 
that a boat going down don’t pump any 
water up to the upper level, and he is more 
than right about it; for boats are not the 
full size of a lock—seldom draw more water 
than the depth of the lock—and the leak- 
ing and flushing often‘ use up more water 
in locking a boat down than up. 

Joun E. Sweer. 


closed. 


It Wasn’t Perpetual Motion. 
Editor American Machinist : 

I suppose you have read of the Case en- 
gine now being made in New Britain, Conn. 

Last week I had the pleasure of seeing it 
in operation, and one thing that attracted 
my attention was, that when the throttle was 
closed the engine did not stop until friction 
was applied to some of the pulleys and 
brought it on to the center. 

There is no condenseror vacuum about 
this engine, and nothing remarkable about 
its keeping on turning round after the throt- 
tle was closed, only it might be well to put 
itin the history that is being made at the 
present time on this subject. 

. W. E. Crane. 

Waterbury, Conn. 


Re — 


There seems to be some difference of 
opinion among the astronomers as to what 
results may be expected from the use of the 
great Lick telescope; but we think there 
will be but one opinion among mechanics as 
to the character of the work which is being 
done by Warner & Swazey, of Cleveland, 
upon the mammoth machinery by means of 
which the immense objective is to be made 
use of. A representative of the AMERICAN 
Maournist called upon them a few days 
ago, and found the work upon the instru- 
ment progressing favorably; and it is ex- 
pected to be completed about the 10th of 
October. The work being done upon it is 


of the very highest grade. 
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American Workmen in Europe. 





The London correspondent of the World, 
writing to that paper, says there are large 
numbers of foolish Americans continually 
going to Europe to seek work. He says: 
“The fact cannot be too widely published 
that Europe is no place for American work- 
ingmen of any class. If they come over 
here with positions secured in advance they 
still run the risk of being exposed to poverty 
and distress. And if their places are lost it 
seems almost impossible for them to get a 
foothold again. The competition in Europe 
among the workingmen is so fierce, and 
wages are so low in comparison with those 
in our own country, that it is hard to under- 
stand how any intelligent American work- 
ingman would venture to come here with- 
out careful investigation.” 

An instance is given of an American elec- 
trician, who had been connected with the 
Edison Company in New York, who went 
to Paris under contract with the Edison 
Company in Paris, and who, after being 
there a short time, lost his place on account 
of the envy and prejudice of his French 
fellow employes. He went to London, and 
being unable to find anything to do, was re- 
duced to the most abject poverty and 
want. 

All this should teach American working- 
men that while the immense tide of foreign 
immigration no doubt has a tendency to 
equalize the condition of labor in this 
country and Europe, yet such a condition is 
by no means yet reached, and that we 
should be very cautious about exchanging a 
condition which is, perhaps, not all we 
could desire for one which is undoubtedly 
much worse. 

a 

Hydraulics is defined as that branch of 
science, or engineering, which treats of 
fluids in motion—especially of water. 

The definition given of the word hydro- 
statics is: That branch of science which re- 
lates to the pressure and equilibrium of non- 
elastic fluids. * * * * The principles of 
statics applied to water and other liquids. 

The above definitions, taken in connection 
with the fact that the water in all hydraulic 
presses is always in motion when the press is 
in operation, would seem to indicate that the 
term *‘ hydrostatic press,” as used by many 
builders and writers, is a misnomer, and 
that the proper term is hydraulic press. 

It would seem to be in accordance with 
the eternal fitness of things that machinists, 
who deal in exact measurements, calcula- 
tions, etc., should also make use of exact 
terms in the naming of their products. 


At the recent Manchester Exhibition was 
shown an arrangement for holding tools in 
position while being ground, which seems 
to possess some new features of interest. 

The tools to be ground are clamped into 
a tool holder which is mounted upon two 
massive arms, swinging to and from the 
grindstone upon a center situated in the 
lower part of the frame, motion being im- 
parted to the arms by worms engaging 
segments of worm wheels bolted to the 
arms. By this means, sliding surfaces are 
dispensed with; the use of which about a 
grindstone is attended with well-known 
difficulties. 

Ale 

Mr. E. P. Edwards, civil engineer and road 
master Northern Iowa Division C. & N. 
W. Railway, has invented a _ foot-guard 
which, it is to be hoped, may cause a dimi- 


nution of that terrible variety of railroad | 


accidents in which the unfortunate yardman 
is caught by the foot in a frog and held 
fast until crushed to death. 

As it is a cheap device, much cheaper 
than damage suits and surgeons’ services, it 
may be hoped that it will come into use. 

¢ 


>_> —— 


There has recently been constructed at | 


the Krupp works at Essen what is probably 
the largest crane in the world. It weighs 
250 tons, and is capable of lifting 150 tons. 
It has been erected at the entrance of a new 
harbor for sailing vessels at Hamburg. 
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Modern Locomotive Construction. 


By J. G. A. MEYER. 
FORTY-NINTH PAPER. 

FRAME PEDESTALS. 

The figures numbered 271 and up to 279 
represent the proportions of frame pedestals 
for passenger locomotives of different sizes. 

The function of the pedestal is to hold the 
axle box—often called the driving box—at a 
given distance away from the cylinder, but 
in the meantime allowing the axle box to 
move in the pedestal in a vertical direction. 
The pedestals are made of wrought-iron, 
and each one, as shown in Figs. 271 and 
280, consists of a portion of the upper frame 
brace B, the pedestal legs A, A, and the 
mechanism used for preventing the increase 
of the opening at the bottom of the jaw. 
The three parts, namely, the portion of the 
frame brace # and the two pedestal legs 
A, A, form what is called the pedestal 
jaw. The pedestal legs in large locomo- 
tives are often connected together, as shown 
in Fig. 271, at the bottom by the bolt D 
passing through a frame thimble 7’ inserted 
in the opening of the jaw; in smaller en- 
gines the legs are connected by a pedestal 
cap © as shown in Figs. 277, 278, 279 and 
280. The frame thimble 7’ is made of cast- 
iron, the pedestal cap ( is made of wrought- 
iron. The reason for not using the bolts D 
and frame thimbles 7’ in smaller locomo- 
tives is, that the .bolt D will interfere with 
the wedge bolt #, as will be presently ex- 
plained. 

The pedestals are united in each frame by 
the upper frame brace Bs and the lower 
frame brace 1; these braces are forged to 
the pedestal jaws. 

There are two distinct forms of pedestal 
jaws used; one is represented in Fig. 271 
and the other in Fig. 280. The difference 
between these two forms exists in the shape 
of one of the pedestal legs, thus: The 
pedestal represented in Fig. 271 has one 
straight and one tapered leg; that is to say, 
the inside of one of the pedestal legs as A, 
(called the straight leg) is planed square 
with the top of frame, the inside of the other 
one A, inthe same jaw is planed so as to 
form an angle with the top of frame, mak- 
ing the opening at the bottom of the jaw 
greater than the width of jaw at the top. 
In the pedestal represented in Fig. 280 both 
legsaretapered. The form of pedestal shown 
in Fig. 280 has been used very extensively 
in former years; but lately the adoption of 
the form of pedestal shown in Fig. 271 has 
increased. Some master mechanics prefer 
to use for all locomotives the pedestal caps 
as shown in Figs. 277, 278, and 279 in place 
of the cast-iron frame thimbles 7’ and the 
bolts D; but the writer believes that the 
use of the thimble and bolt will add to the 
merit of this pedestal, because by the use 
of the bolt D the lower frame brace Z will 
have to be placed closer to the top of frame, 
and thereby bringing the lower brace nearer 
in line with the center of driving axle ; by 
so doing a better distribution of metal in 
the frame is secured, and the stiffness of the 
pedestal legs increased. 

Wedges.—The function of the wedges 
shown in section—and marked W, W, in 
Fig. 271 is two-fold; first, they protect the 
pedestal legs from wear; secondly, with 
these wedges is taken up the play between 
the axle box and the wedges, caused by the 


wear, which will result from the vertical 
movement of the axle box. The wedge 


marked W is called the ‘‘ short wedge,” and 
the wedge marked W, is called the long 
wedge. It may here be necessary to re- 
mark, that although the long wedge W, in 
this pedestal has in nowise a wedge shape, 
and consequently ‘‘a shoe” would be a 
better name for it, we shall, for the sake of 
simplicity, retain the term ‘‘ wedge,” as this 
term will cover the long wedge used in the 
form of pedestal, as shown in Fig. 280, in 
which the long wedge W, must necessarily 
have the shape of a wedge, similar to that 
of the short one. The wedges must be 
accurately fitted in the pedestal jaw, so that 
the wearing surfaces ss and sy 8, of these 


two wedges will be exactly parallel to eac! 
other, perpendicular to the top of the frame 
and the distance between these wearin 
surfaces equal to the width of the axle box 

Long Wedge.—The long wedge is alway 
fitted to the straight pedestal leg, and sinc 
the wearing surface 8; sy (Fig. 271) of th 
wedge must stand perpendicular to the to; 
of frame, it follows that the thickness o: 
the metal forming the wearing surface 8, «, 
must be the same throughout. The length 
of the wedge Wg, is equal to the distanc: 
between the top of the thimble 7’ and th: 
bottom of the frame brace B, so that thi 
wedge cannot move in a vertical direction 
and it is further secured in position by the 
screw bolt &s, which holds the wedge 
firmly against the straight leg. In order to 
prevent, on the long wedge, the formation 
of ridges, the thickness of the metal at the 
ends is reduced, causing the wearing surfac« 
on three sides of the wedge to project be- 
yond the metal at the ends, and these pro- 
jecting surfaces areaccurately planed. The 
long wedge is shown in detail in the Figs. 
281 and 282. 

Short Wedge.—The reduction of the metal 
at the ends of the short wedge W (Fig. 271) 
is not necessary, because the length of the 
wedge is always made equal or a little 
shorter than the length of the axle box, and 
consequently, ridges cannot be formed on 
this wedge, as the axle box in its vertical 
movement will move beyond the ends of the 
wedge. Since the wearing surface ss of 
this wedge must be perpendicular to the 
top of frame, and since it has to fit the 
tapered pedestal leg, it follows that the part 
of the wedge against which the side of the 
axle box slides must have a wedge form, as 
shown. The play between the wedge and 
the axle box is taken up by moving the 
short wedge upwards by means of the 
wedge bolt H. By so doing, the short wedge 
will slide against the inner surface of the 
tapered pedestal leg A, and thereby reduce 
the distance between the wedges. When 
the short wedge has been moved into the 
correct position, it is held there by the 
wedge bolt #, and also by the screw bolt R, 
which holds the wedge firmly against the 
pedestal leg. For the bolt Ra slot is cut 
into the leg, so that the bolt can be moved 
up or down with the wedge to any desired 
position. The short wedge is shown in de- 
tail in Figs. 283 and 284. 

Wedge Bolts.—When a cast-iron thimble 
is used as shown in Fig. 271, two wedge 
bolts # are employed for each short wedge. 
These bolts pass through slots m m, Fig. 273 
a, cast into the thimble near the end, one on 
each side of the bolt ). The reason for 
casting slots near both ends of the thimble, 
as shown, is to make the thimble reversible. 
The heads of the wedge bolts are cylindrical 
in form, as represented in Fig. 285. These 
heads fit into recesses f f cast into the short 
wedge, as shown in Fig. 283. In small loco- 
motives the frames are not sufficiently wide 
to admit two wedge bolts, and therefore 
only one wedge bolt can be used, and this 
bolt must be placed in the center of the 
wedge, as indicated by the recess f in the 
wedge shown in Fig. 286. But placing the 
wedge bolt in the center of the wedge will 
prevent the use of a pedestal bolt D, which 
must also pass through the center of the 
pedestal legs, and therefore these two bolts 
will interfere with each other. It is for 
this reason that in small locomotives, 
wrought-iron pedestal caps C, as shown in 
Fig. 277, are employed in place of the cast- 
iron thimble 7’ and pedestal bolts D. 

In the writer’s opinion it is always best 
not to tap the pedestal caps for the wedge 
bolts #, but to allow this bolt to 
through a slot cut into the pedestal cap. 
In this case the wedge bolt will have the 
same form of head as shown in Fig. 285. 
If the pedestal cap is tapped for the wedge 
bolt then the head of this bolt will havea 
conical form, as shown in Fig. 288. 

Proportions of Wedges and Bolts.—We have 
already stated that the length of the long 
wedge must be equal to the length of open- 
ing in the pedestal; and the length of the 
short wedge equal to the length of the axle 


pass 





box, or a little shorter, In the long wedge 
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the thickness of the metal which forms the | wedges to the pedestal legs are generally of the average pedestals now in use. The 
wearing surface 8, 8; should not be less than | made } of an inch in diameter. dotted circle with the size of diameter in 
hat given in the illustrations: and the| All the principal dimensions of the pedes- in each pedestal represents the driving axle 
OX S thinnest part of the wedge form in the short | tals for passenger locomotives are given in journal suitable for each one of these pedes- 
ay : wedges should be about }$ of an inch for! Our illustration, and these dimensions agree tals. It will be wrtanrtg that the diameter of 
F small locomotives and 8 of an inch for large with modern locomotive practice. In con-| the journal given in Fig. ai is considerably 
th 3 ocomotives. The flanges of all the wedges | nection with this subject it may here be re- | larger than the average diameter of journals 
toy F in small locomotives dunia not be less than | marked that in late years the mechanism of used in passenger locomotives built some ee 
FT ¢ of an inch and 14 inch for the larger loco-| the larger locomotives have been made years ago; but in modern engines of this M. Emile relat has reported on behalf of 
motives; the exact thickness of these flanges | heavier and the weights of these locomo- class and size, axles as large as shown in the French sub-commission on fires in the- 
for the different sizes of axle boxes. and, tives increased. It will, therefore, be found aters, strongly in favor of the use of chemicals 
which the writer would recommend will be | by comparison that the dimensions of the | 
given in other illustrations. The diameter | larger pedestals will exceed the dimensions | 
of the wedge bolts Z is usually # of an inch of pedestals made a few years ago, and the | 
ion for the ounaii locomotives, and 2 of an inch | dimensions given for the smaller pedestals | 
the for larger ones. The bolts which hold the, will agree very closely with the dimensions | 
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this figure are now used, and the writer 
believes it is only a matter of time when 
this size of axle will be generally adopted for 


ane Ot 
_~ 


fast passenger engines having cylinders 18 
inches in diameter. More on this subject 
will be given in our next paper. 
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[ rendering the stage and all its contents un- 
| inflammable, stating that the expense will 
| 


ema 


not be so great as is imagined, and should 
fall on theater geors, who cannot grudge an 
extra charge for safety. 
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Our Naval Reserve. 

The United States Government is making 
an effort to organize a naval reserve from 
the merchant marine. The plan is an ex- 
cellent one, but there is a difficulty in the 
way of any very important results. The 
merchant marine of the country does not 
afford a large field from which to select. It 
is getting nearer and nearer to a negative 
quantity every year. The United States has 
set itself for years persistently against doing 
anything in the way of encouragement to 
shipowners or shipbuilders. Every other 
nation of commercial importance pursues 
the opposite course. This course would 
enable England, for instance, to enormously 
add to her navy in the case of war or 
rumors of war, and would be equivalent to 
a large money consideration. So long as 
the policy of encouraging shipbuilding is 
maintained in other countries and dis- 
couraged here, the Secretary of the Navy 
will never be burdened by vessels from 
which to select an auxiliary navy. 

That no encouragement should be ex- 
tended to shipowners and shipbuilders may 
be right enough in theory, but it does not 
work well in practice. The matter is not, 
unfortunately perhaps, one of sentiment ; it 
is a matter of trade, and of dollars and 
cents. The people are, very properly, 
zealous in promoting and protecting manu- 
facture; just now one of the best ways to 
do this is to provide for carrying more of 
our manufactured goods to those who want 
them, in vessels flying the American flag. 
In fact, there is no other way of very ma- 
terially increasing export of manufactured 
goods but this, and manufacturers are as 
much interested in doing this as shipbuilders 
and shipowners. Mechanics and workmen 
are interested in it no less than agriculturists. 
To the former it means more work, to the 
latter better markets for the products of their 
farms. There is no single measure that 
would benefit so large a proportion of the 
population of the country as one that would 
judiciously assist in increasing the merchant 
marine. If the lawmakers are wise it will 
not be many years before the Secretary of 
the Navy will not be hampered, as he now 
is, in forming a naval reserve. We want to 
build the vessels, we want to equip them, 
and we want the foreign trade that would 
result from an increase of the merchant 
marine. We want this in the interest of the 
shipbuilder and shipowner, in the interest 
of the artisan and manufacturer, and in the 


interest of the farmer. 
— —-- — 


Importance of New York State Canals, 





Materially more business has been done 
this year on the canals in the State of New 
York than was done last year. Every year 
the growing importance of the navigable 
artificial and 
natural—is demonstrated. Anything that 
tends to check their usefulness is a direct 
blow at the interests of the people, because 
the advantages for transportation which 
they afford belong to the people, and can 
never be controlled by monopoly. The 
canals of New York, in connection with the 
Hudson River, save the people many thou- 
sand dollars every year in the way of 
freight charges, besides affording poor men 
an opportunity to engage in one of the most 
important affairs of the country, viz., trans- 
portation, in competition with the richest 
corporations. A man with just means 
enough to own a canal boat may and does 
become a competitor of the railroads, and 
one by no means insignificant. In these 
times of concentration of capital, the pros- 
pects of men of small means successfully 
engaging in business are not great; the 
canals afford one that ought to be jealously 


waterways of the country 


guarded. 

The standing argument of those largely 
interested in railroads is that freight can be 
carried cheaper by rail than by water. If 
this is true, then there should be no objec- 
tions on their part to canals. The fact that 
there is this year an important increase in 
the tonnage passing through the canals does 
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by water, but it is about the best possible 
evidence that they will not. 


me 


Work and Study. 

One of the very best habits which any 
young man entering upon a mechanical 
career can contractis the habit of continually 
consulting authorities upon any and every 
subject which presents itself in connection 
withhis work. Many of the ablest mechani- 
cians of the country owe their success to this 
habit faithfully followed. To take a survey 
of all the range of knowledge necessary to 
be covered by one who aspires to rise in the 
profession, is discouraging enough to him 
who stands upon the threshold and has 
everything yet before him. But let him 
remember that there is a time for every- 
thing, and that no true student of science 
ever becomes satisfied with his attainments 
in the field of knowledge, ever gets through 
being a student; that no man knows it all; 
and that those who know the most are the 
last to claim complete knowledge. Let the 
young mechanic therefore patiently and 
thoroughly investigate each subject as it 
presents itself to him, consulting authori- 
ties, making original experiments when pos- 
sible, and leaving no subject until it shall 
have been as thoroughly explored as it is 
possible for him to explore it, making a 
note of such points in connection with each 
subject as he is unable to satisfy himself 
upon, to be further investigated in the 
future when better facilities are available, 
or his own capacity for absorbing knowl- 
edge has increased, as it surely will. 

This course faithfully pursued, will, in 
its results, be a surprise and a gratification 
to him who follows it; and instead of being 
burdensome will in most cases become a 
continued enjoyment and pleasure, and in 
the end—though this should be a minor 
consideration—profitable. 

No one who has a true love of mechanics 
will be satisfied to spend his life turning 
shafting, and boring cylinders, and cutting 
gears, without at least making an honest 
effort to understand the principles upon 
which such things are proportioned, and by 
which they accomplish the purpose for 
which they are designed. 

For the young mechanic, who, when his 
hours of labor are ended, and his supper 
eaten, habitually goes out ‘among the 
boys” to the saloons, and worse places, to 
spend his evenings, whose library consists 
of yellow-backed novels, and his news- 
papers the police news—there is a career 
mapped out which is almost certain to end 
in disappointment, if not disgrace, while 
for him who takes the other road—the one 
indicated above —there awaits honor and 
success. 

The habit of study—of mastering things 
as they come up—can be as firmly fixed as 
the habit of loating; and it should always 
be remembered that it is as much the abil- 
ity to acquire knowledge of any given sub- 
ject, when occasion Cemands, as the pos 
session of knowledge per se, which distin 
guishes the successful engineer. 
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The latest trial of the dynamite gun at 


Fort Hamilton is significant. To be sure, a 


: : rs 
carry freight cheaper than it can be carried | 





mile and a quarter is not a great distance to 
throw a shell, and blowing up an old hulk 
of a schooner is not a very important event. 
But, on the other hand, the rifled cannon of 
the present day was not the work of a year 


or two, and it is quite fair to assume that 
the dynamite gun of the near future will 
show as great advances over the present one | 
as steel rifled 
smooth-bore cast-iron gun. 


over the old | 
It appears to 
us that the trial referred to was a very satis- 
factory one, indeed, in that it points to the 
possibility of making the dynamite gun one 


guns show 


of the most valuable engines of defense. 
+ i 


| 
past have not been 


Several years last 
good ones for mechanics’ fairs, and this year 
is not likely to be any better. Interest in 


such exhibitions has gradually died out, and 





not, it is true, prove that railroads cannot 
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chance of attracting paying audiences. 
Annexed to an exhibition mainly of other 
things, a show of machines and machinery 
may bea good feature, but alone it is not 
sufficient, however good. This change in 
sentiment is undoubtedly due to the fact 
that other means of showing up machines 
have supplanted the fair, and tbe practice of 
dealers in keeping large supplies on hand 
makes it possible to see more purely me- 
chanical things in stores in any large city 
where fairs are likely to be held than it is 
possible to get together at a fair. Then the 
practice of manufacturers in this country, of 
permitting inspection of their works and 
products, robs fairs of much of the interest 
they have in such countries as England. 
The day of mechanics’ fairs appears to have 
passed. 
° CE > 

The Brotherhood of Locomotive Firemen 
of New York held their sixth annual re- 
union and festival at Lion Park, Sept. 16. 
It was an affair in every way enjoyable, 
rendered more so by the presentation of a 
gold medal to Treasurer McDermott, for 
faithful services. The Brotherhood of Lo- 
comotive Firemen is one of the most pros- 
perous and praiseworthy organizations of 
the kind in the country; everybody is glad 
to hear of its prosperity. 

OE 

Germany appears to be the country most 
feared by England in the way of competi- 
tion in manufacture. If it is true, as com- 
monly reported, that in order to make com- 
petition successful Sunday work in factories 
is fast coming to be the rule in Germany, 
then we should say that German competi- 
tion would be a temporary matter. A 
nation whose workmen work seven days in 
the week will very soon cease going up in 
the scale. 

ae an = 

Barbed wire fencing has received a set- 
back in Pennsylvania. By arecent decision 
of the courts no line fences can be made of 
barbed wire without the consent of the ad- 
jacent owner, and if such fences are used 
along the highways those who build them 
are liable for all damage to stock passing 
along the highway. 

= ain = 

Literary Notes, 


MANUAL OF THE RAILROADS OF THE UNITED 
STATES FOR 1887. By Henry V. Poor. Twen- 
tieth Annual Number. New York: H. V. & 
Hl. W. Poor, 70 Wall street. Price, $5. 

Those who are specially interested in 
railroads look with an increasing interest 
every year for the appearance of this stand- 
ard work. It is the only work that gives 
complete statistics of the railroads in the 
country, and its compilation shows an 
amount of work almost incredible. The 
present number contains over 1,000 large 
and closely printed pages, showing the 
route, mileage, stock, bonds, debts, cost, 
traffic, earnings, expenses and dividends of 
all railroads, together with their organiza- 
tions, directors, officers, ete. 


A TREATISE UPON CABLE OR ROPE TRACTION 
as Applied to the Working of Street and other 
Railways. (Revised and enlarged from Engineer- 
ing.) By J. Bucknall Smith, C. E. Published 
by John Wiley & Sons, 15 Astor Place New York. 
We believe this work will be valued and 
highly appreciated by engineers engaged in 
designing cable or rope traction, as applied 
to street and other railways, and by persons 
generally interested in this subject. In this 
age of progress, in which quick and eco- 
nomical transportation has engrossed the 
study and attention of many able engineers, 


/and has been eagerly sought for by the pub- 


lic in general,:the publication of this book 
seems to us to be most timely. The subject 
is ably handled by an experienced engineer. 
The chief object of this volume is to de- 
scribe the application and development of a 
comparatively novel system of mechanical 
traction for street and other railways, 
known as the ‘‘endless cable haulage sys- 
tem.” This system was first introduced for 
working street railways in San Francisco, 
where it has since achieved a marked me- 


a purely mechanical exhibition stands little | chanical and financjal success, It is not 
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the intention of the writer to advocate an 
universal application of system, and any 
comparisons with other existing means 
of traction are wholly impartial, and 
made with the object of placing before 
the reader the relative merits of the sys- 
tem at issue. The treatise is divided into 
seven sections or chapters, in which the 
subject of cable and rope traction is taken 
up in the following order : 

1. Preliminary remarks upon cable or 
rope traction schemes relating to mining 
and railway rope haulage. 

2. The history and development of street 
cable railways proper, including descrip- 
tions of the principal feature of construc- 
tion and operation of street cable railways 
in the city of San Francisco, Cal. 

3. The conversion of the Chicago horse 
lines to the cable system. 

4. The introduction and development of 
the cable system in New Zealand. 

5. Description and illustration explaining 
the construction and operation of the first 
cable line in Europe; and the introduction 
of the system in Australia, etc. 

6. Technical examinations of the system, 
with its costs of construction and working, 
etc. 

7. Financial analyses concerning the sys- 
tem, with remarks, etc. 

The book is fully and clearly illustrated, 
contains 188 pages, and the price is $2.50. 
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Under this head we propose to answer questions sent 
us, pertaining to our. specialty, correctly, and according 
to common-sense methods. 

Every question, to insure any attention, must invart- 
ably be accompanied by the writer's name and address. 
If so requested, neither name, correct initials nor loca- 
tion will be published. 

















(413) J.M.,St. Paul, Minn., asks: Which 
is the best way to cut steep threads, such as are 
used in screw-drivers, etc.—one thread in 2? 
A.—Such threads are not usually cut at ali; but if 
we were to cut them, we should prefer some form 
of milling machine adapted to the purpose. 


(414) O.P. V., Marysville, Mont., asks: 
How much pressure is required to drive a 2’ punch 
through a %" plate of iron? A.—Haswell’s rule 
is: Multiply the product of the diameter of tne 
punch and the thickness of the metal by 150,006 if 
for wrought-iron, by 128,000 if for brass, and by 96,000 
iffor copper. According to this rule, the pressure 
would be 2’ x.875'’ x 150,000= 262,500 lbs. 


(415) J. R., Charleston, S. C., asks: 
Is there a machine made for making horse and 
mule shoes, and if so, where canI get one? A.— 
We do not know that such machines are made 
for sale. So far as we know, when such ma- 
chines have been invented, the invention has been 
in the interest of some iron company, which has 
simply used the machine to make shoes. 


(416) J. S, Gravesend, N. Y., asks: 1. 
I have a steam-starting valve which leaks around 
the seat. What shall I do to make it steam-tight? 
A.—Grind the valve on its seat. 2. In order to 
obtain a license for a stationary engineer, will it 
make any difference if the person “applying for it 
acquired his knowledge from books or from prac- 
tice? A.—If he has the requisite knowledge, it 
does not make any difference how he obtained it, 
but we do not exactly see how you are going to get 
the requisite knowledge without the study of books 
and also actual practice. 


(417) G.8., New York, asks: Are there 
works published from which I can learn to be a 
practical steam engineer, and if so, where can I 
procure them? A.-—Your question is a very com- 
mon one, and one you can answer for yourself by 
& very little reflection. Could you learn to row a 
boat or to write a good hand by reading how some 
one else did these things? You will never become 
& practical anything except by practice. You can 
find books, for which we advise you to visit book- 
stores dealing in such works, that will be of great 
help to you, but you must learn the business by 
working at it. 

(418) L., St. Stephen, N. B., writes: My 
friend and I differ in opinion in regard to the slide 
valve. He says decreasing the surface of a slide 
valve does not decrease the friction. My argu- 
ment is, that if you decrease the surface you 
decrease the friction in the same proportion. 
You will have the same friction on the same 
number of square inches; but as you have 
less square inches, I claim you will have less 
friction? Which is right? A.—Neither you nor 
your friend are right. Diminishing the surface of 
a slide valve does diminish the friction, but not 
necessarily in proportion to the decreased surface. 
This proportion will depend upon the proportion of 


the actual bearing surface to the total area covered 
by the valve, and is also dependent upon the abso- 
lute pressure in the steam chest, and the condition 
of the bearing surfaces. For a full explanation, 
we refer you to Prof. Robinson’s paper on this 
subject, published in the AMERICAN MACHINIST of 
June 2d, 1883, 

(419) E.I., Lincoln, Ill., writes: Please 
give me a receipt for galvanizing cast-iron. A.— 
Cleanse the articles in an ordinary chafing mill, 
which consists of a barrel revolving on its axis and 
containing sand; when the sand is all removed, 
take them out and heat one by one, plunging while 
hot in a liquid composed as follows: Ten pounds 
hydrochloric acid, and sufficient sheet zinc to make 
a saturated solution. In making this solution, 
when the evolution of gas has ceased, add muriate, 
or preferably sulphate of ammonia, one pound, 
and let it stand until dissolved. The castings 
should be so hot that when dipped into this solu- 
tion, and instantly removed, they will immediately 
dry, leaving the surface crystallized like frost- 
work on a window pane. Next plunge them while 
hot, but perfectly dry, intoa bath of melted zinc, 
previously skimming the oxide on the surface 
away, and throwing thereon a small amount of 
powdered sal-ammoniac, If the articles are very 
small, enclose them in a wrought-iron basket on a 
pole, and lower them into the metal. When this is 
done, shake off the superfluous metal, and cast 
them into a vessel of water to prevent them from 
adhering when the zinc solidifies. 
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Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Wednesday for the ensuing week's issue. 




















Gear Wheels. See Adv., page 16. 

Link-Belting. 

Send for catalogue of Link-Belting. 

Over 50,000,000 feet of Link Belt in use. 

Link-Belt Machinery Co., Chicago and N. Y. 

Shafting Straighteners. J. H. Wells, Tampa, Fla. 

Steel Name Stamps, etc. J. B. Roney,Lynn, Mass. 
AirCompressors,Rock Drills.J.Clayton,43Deyst.,N. Y 
Exhaust Tumbl’gBbls. Henderson B’s., Waterb’y,Ct. 

Upright Drills from 20” to 86’ inclusive. Currier 
& Snyder, Worcester. Mass. 

For Improved Cooper Stoves, send to Variety 
Machine Co., Warsaw, N. 

Light articles built to order by the American Sew- 
ing Machine Co., Philadelphia, Pa. 

The Best Upright Hammers run by belt are made 
by W. P. Duncan & Co., Bellefonte, Pa. 

R. Dudgeon, 24 Columbia st., New York. Improved 
Hydraulic Jacks and Roller Tube Expanders. 

Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York. 


Solid Nickel-Seated ** Pop” Safety Valves. Con- 
solidated Safety Valve Co., 111 Liberty st., N. Y. 
Davis Key-Seating Machines, kept in stock, by 
Manning, Maxwell & Moore, 111 Liberty st., N. Y 
“Bradley’s Power Hammers, the best in the 
world.” 20 sizes. Bradley & Co., Syracuse, N. Y. 
“How to Keep Boilers Clean.” A book mailed 
free, by James KE. Hotchkiss, 120 Liberty st., N.Y. 


Ice and Refrigerating Machines, 124 built, and all 
successful. David Boyle, 521 Monroe st., Chicago, Ill. 

Selden Packing, for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st.,N.Y. 

Drawing Materials, all kinds. Get catalogue. Men- 
tion this paper. G. S. Woolman, 116 Fulton st., N.Y. 

The Improved Tabor Steam Engine Indicator, 
made and sold by The Ashcroft Mfg. Co., 111 Liberty 
st., N. Y. 

Engine Lathes, Hand Lathes, and other fine tools, 
Assortment large; prices low. Frasse & Co., 92 
Park row, N. Y 

Split Pulleys at low prices, and of same strength 
and appearance as Whole Pulleys. Yocum & Son’s 
Shafting Works, Drinker st., Philadelphia, Pa. 

Quints’ Pat. Auto. Steam Engine Governor. Cor- 
respondence solicited from mfrs. of Throttle Gov’nr 
Engines. Leonard & McCoy, 118 Liberty st., N. Y. 

Nicholson & Waterman, Fine Engine Lathes, 
Nicholson & Waterman, Boring Mills. Nicholson 
& Waterman, Providence, R. I., Bolt Machinery. 

Curtis Pressure Regulators, Curtis Return Trap, 
Curtis Damper Regulator. See Oct. 8, p.15. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 

Machinists’ supplies, brass goods, m’f’rs’ supplies, 
polishing materials, all kinds wire, metals, etc.; in 
any quantity. Jordan & Gottfried, 208 Canal st.,N.Y. 

For Best Return Steam Traps, Pressure Regula- 
tors, Positive-Acting Pump Govs., Back-Pressure 
Valves. T. Kieley,11 W. 18th st., N.Y. Send for des’n. 

The Holly Manufacturing Company, of Lockport, 
N. Y., will send, on application, their pamphlet 
illustrating pumping machinery and reports of 
duty trials. 

Engineer’s Hand Books, post-paid anywhere. 
Roper’s, $3.50; Haswell, $4; Reed’s, $4.50; Traut- 
wine, $5. Circulars free. Theo. Audel & Co., 91 
Liberty st., N. Y. 

W. H. Hoffman, consulting engineer, 94 Liberty 
st., N. Y. Mechanical engineering in all its 
branches; working drawings for the transmission 
of power by steam, water, air and electricity. 

Hot Water Supply. A practical treatise on the 
fitting of hot-water apparatus for domestic and 
general purposes. By F. Dye. 82 pages, with 25 
illustrations. 12mo., cloth,$1. Send for catalogue. 
E. & F. N. Spon, 85 Murray st., N. Y 

* Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines, and current 
practice in testing engines and boilers. Price, $2 
post-paid. Published by John Wiley & Sons, 15 
Astor Place, New York. 

“Binders” for the AMERICAN MACHINIST. Two 
styles—the ‘‘Common Sense,” as heretofore sold 
by us, and mailed to any address at $1.00 each, and 
the **New Handy,” mailed at 50c. each. The 
former has stiff board covers, while the latter has 
flexible covers, the full page opening flat. Either 
will hold the entire 52 issues of any volume. AMERI- 





CAN MACHINIST PuB’G Co., 96 Fulton st., New York. 
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Valuable beds of niter have been discovered in 
Eureka county, Nev. 


M. O. Arnold is interested in building a paper 
mill at Talladega, Ala. 


The Texarkana Northern Railroad will build 
repair shops at Texarkana, Ark. 


The New Haven (Conn.) Folding Chair Company 
are building a factory in that city. 


The Sheffield Agricultural and Machine Works 
are erecting shops at Sheffield, Ala. 


The Ensign Manufacturing Company are enlarg- 
ing their works at Huntington, W. Va. 


A company, under the title of the Alabama Brew- 
ing Company, will build a brewery at Montgomery, 
Ala. 


The citizens of Grafton, Mass., are moving, 
through public meetings, to establish an electric 
light plant. 


A company, known as the Bessemer Electric 
Light and Power Company, has been chartered at 
Bessemer, Ala. 


A large bed of iron ore, said to be of excellent 
quality, has been discovered in the western portion 
of Gregg county, Tex. 

William T. Cotter, Sanford, Ark., will enlarge 
his planing mill, putting in new machinery, Iin- 
cluding engine and boiler. 


The Southern Pacific Railroad shops at Sacra 
mento, Cal., at present employ 2,000 men, but will 
soon increase their force. 


Carson City, Mich., has voted for $10,000 worth of 
improvements, in the form of water-works and 
manufacturing enterprises. 


T. R. Bonner & Co., Lufkin, Tex., will increase 
the capacity of their saw mill, and will put in 
planing and other machinery. 


The Daley Manufacturing Company is the name 
of a new concern which will manufacture agricul- 
tural implements at De Kalb, Ill. 


Jacob Lorillard’s brick works at Keyport, N. J., 
the largest in the United States, were destroyed by 
fire recently. The loss is $500,000. 


A part of the shops of the C. H. & D. R.R., at 
Lima, Ohio, were recently destroyed by a fire, 
which originated in the wood-working department. 


The extensive building of the Minneapolis, Sault 
Ste. Marie and Atlantic Railroad, at Gladstone, 
Mich., has been commenced, and will be completed 
before snow files. 


The wood-working establishment of H. B. Clark 
& Co., at Wayland, Mich., was destroyed by fire 
recently. It will probably be rebuilt, as the enter- 
prising citizens are proffering assistance. 


The Southern Pacific Company has received, or 
has now on the way, 55,000 tons of rails, manufac- 
tured in England, which are to be used in ex- 
tensive developments of that system in California. 


The sum of $1,300,000 is set apart for new engines 
and cars by the Pennsylvania Railroad Company. 
Sixty new engines are to be built at once and 150 
passenger coaches. Since January 1st over 11,000 
freight cars have been added to the equipment. 


The Farmers’ Alliance, of Southwest Texas, have 
purchased the woolen mill of New Braunfels. It 
is the intention of the alliance to start the mill, 
which has been closed for some time, as soon as 
the necessary machinery for it can be purchased. 


The Cheraw Iron Works isthe name of a com- 
pany at Cheraw, S. C., which proposes to engage 
in the foundry business and the manufacture and 
repairing machinery. The capital stock is put at 
$20,000, divided into 400 shares of the par value of 
$50 each. 


The Frazer Axle Grease Factory, recently burned 
at Jersey City, N. J., will be rebuilt without delay, 
but the company has decided upon improvements 
which will make a fire almost impossible, and thus 
remove the objections of the people living in the 
neighborhood of that place. 


Keufel & Esser, New York, have issued a cata- 
logue of nearly 300 pages, fully illustrated, de- 
scriptive of drawing tools and materials and sur- 
veyors’ instruments. The catalogue—twentieth 
edition—which is very complete, contains full 
directions for ordering goods by number and letter. 


Cheney Brothers, at South Manchester, Conn., 
are putting up a mill 325 feet long by 60 feet wide 
and three stories high, which will probably be 
used for the production of velvets. The silk fac- 
tories at New London, Conn., and Holyoke, Mass., 
and elsewhere, are busy, and from time to time 
increase their capacity. At Oakland, R. 1, a silk 
mill has just been started. 


J. H. Cooke, of Miller’s Falls, Mass., and Geo. A. 
Dinsmore, of Brattleboro, Vt., have leased the 
shop and tools of the Gilkerson Machine Works at 
Homer, N. Y., and will carry on business there, 
retaining the name of the works. They will con- 
tinue to make planer vises, and, in fact, all the 
specialties heretofore made at the works, and in 
addition will make many other specialties, for the 
manufacture of which they will add new ma- 
chinery. They start with good prospects of suc- 
cess. 
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The Muskegon (Mich.) Chronicle says: *‘ Dr. J. M. 
Cook, of this city, Dr. Vander Veen, of Grand 
Haven, and a Grand Haven lumberman have 
formed a company under the firm-name of Cook, 
Vander Veen & Co., for the purpose of conducting 
lumbering operations in Wisconsin. They last 
week purchased of Monroe, Boyce & Co. the saw 
and Shingle mill at Spring Lake, and will at once 
remove the entire plant to Sturgeon Bay, Wis. 
There they have purchased a mill and excellent 
site, several residences, boarding houses, etc., 
included, of Spear & Co. 


A. E. Sumner, for the past three years secretary 
to President Newell, of the Lake Shore, has re- 
signed his position to enter into business with John 
8S. Davis, formerly of Toledo, and A. H. Johnson, 
president of the Arkansas Midland Railway. The 
firm will manufacture harvesting machinery, and 
is about to erect a plant at Cleveland, Ohio, near 
the junction of Lorain street and the Lake Shore 
tracks, having secured ten acres of land in that 
vicinity. They will transact business under the 
name of the Davis Platform Binder Company. 
Mr. Sumner will be general manager of the busi- 
ness. 


The new steam plant at the U. S. Mint, Philadel- 
phia, has been completed, tested and accepted by 
the Government. The plant consists of three 
Galloway boilers, furnished by the Edgemoor Iron 
Company, Wilmington, Del.; three Buckeye auto- 
matic engines, built and furnished by the Kensing- 
ton Engine Works, Limited, Philadelphia, Pa. ; one 
400 horse-power Kensington patent straight through 
tubular feed-water heater, built by the Kensington 
Engine Works, Limited ; new and complete system 
of shafting, furnished by William Sellers & 
Co., Philadelphia. Wilson Bros. & Co. were 
the Government engineers. The work was done 
under the direction of Hon. Daniel M. Fox, super- 
intendent of the Mint. The entire plant is a very 
complete and carefully-planned piece of work, and 
reflects great credit on all concerned. 


Newton Linsley, Freeport, Ill., writes us: **This 
city is having a boom. The citizens bought out 
and donated the old malleable shops to the Madi- 
son and Northern Railroad, to be used for con- 
struction shops, employing about 125 men at first. 
The Illinois Central is building a 25-stall round 
house. Emery & Keene built a canning factcry 
this summer, and have done a good business. The 
Storer Manufacturing Company are putting in a 
large plant for fine gray iron castings—foundry, 
60x250 feet; rattling and grinding room, 37x80 
feet; pattern room, 37x80 feet; two stories high; 
willemploy 100 men, and have orders for 500 tons 
already booked, and could have had as much more 
if buildings had been ready. The Warner Manu- 
facturing Company have lately enlarged their 
works; they run on hardware.” 


Water-works, new or extensions, are being agi- 
tated at Fentonville, Mich. ; Washington, Ga.; Ness 
City, Kan.; Tuscola, Ill.; Marinette, Wis.; Win- 
chester, Ky.; Weatherford, Tex.; Greeley, Col. ; 
Gaylord, Mich. ; Lyons, Ill. ; Templeton, Cal. ; Nor- 
folk, Neb.; Bellevue, Mich.; Tazewell Court- 
House, Va.; Worcester, N. Y., contract let to 
Francis Leonard; Albany, Ga., by Jeter & Broad- 
man; Salisbury, Md., by J. A. Cloud; Saugus, 
Mass., by Goodhue & Birnie; Morrisonville, Ill. ; 
Milford, Del.; Akron, Cal.; Manitowoc, Wis. ; 
Clarkville, Tenn.; Lostant, Ill.; Pontiac, Mich. 
Seymour, Ind. ; Stromsburg, Neb ; Rushville, Neb. 
Sheffield, Ala. ; Fostoria, Ohio; Bonham, Tex. 
Jackson, Miss. ; Albion, Mich.: Mennstique, Mich. 


The Hewes & Phillips Iron Works, Newark, N. J., 
are driven with orders for their Corliss engines. 
While they are buildipg a number of simple en- 
gines, their business in compound engines is re- 
celving a large share of their attention. They are 
building several compound engines for Eastern 
factories. Amongst other orders for compound 
engines, is one for two tandem compounds, for the 
Goodyear Metallic Rubber Shoe Company, of 
Naugatuck, Conn. ; a pair for the Merrick Thread 
Company, of Holyoke, Mass. ; a pair for the Willi- 
mantic Linen Company, of Willimantic, Conn. ; and 
one for the new electric light plant of the Thom- 
son-Houston Company in New York city. The 
Hewes & Phillips Company are also doing a good 
business in building the Manning boiler in large 
sizes, for 125 to 175 lbs. steam pressure. They are 
supplying this boiler largely with their compound 
engines. 


- 


A syndicate of Philadelphians is endeavoring to 
secure a controlling interest in the Northern Liber- 
ties Gas Works, for the purpose of introducing fuel 
gas for manufacturing purposes in the territory 
served by the company. Lawyer John Roberts is 
acting for the members of the syndicate, but that 
gentleman declines to reveal the identity of his 
clients in this matter, but itis believed .hat Hamil- 
ton Disston is a leading spirit. Mr. Roberts, how- 
ever, states that **the object of the syndicate is to 
supply a fuel to take the place of coal. Wehave been 
experimenting for the last nine months, and have 
finally succeeded in discovering a method of mak- 
ing gas that will do for the East what natural gas 
is doing for Pittsburgh and vicinity. This method 
is now in operation at the saw worksof Henry Diss- 
ton & Sons, at Tacony, and gives the greatest satis- 
faction, saving over 50 per cent. in the price of 


fuel. Our object is to make the Northern Liberties 
@ manufacturing district, by furnishing a fuel to 
mills, foundries and factories at one-half the price 
of coal. The gas is made from the refuse of coal 
mines, which can be had for the hauling. A tonof 
this refuse will yield from 60,000 to 75,000 feet of 
fuel gas. If we fail in securing these works, we 
will select another locality, and begin the manu- 
facture of gas. It will be but a short time until we 
find customers for our products.” — Philadelphia 
Record, 
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The citizens of Milo, Me., have subscribed 2,000 
for the purchase of the water-power privilege and 
land belonging therewith, known as the old woolen 
mill site, the property to be given to any manufac- 
turing company with a capital of not less than 
$50,000, who may occupy the same. It is expected 
that such a concern will be exempted from taxa- 
tion for a term of years. 

=> 


Machinists’ Supplies and Iron. 








NEw YORK, Sept. 29, 1887. 

Iron—The business transacted in American pig 
since our last report has revealed no change in 
the general condition of trade. The offerings are 
fully equal to, if not in excess of, the demand. 

We quote standard Lehigh brands of No1 X 
Foundry, $21 to $21.50, according to quantity. No. 
2X Foundry, $19 to $19.50, and Grey Forge, $17 to 
$17.50, with ordinary brands offered at $15 50 to $16. 

Scotch Pig—We quote Coltness, $22.75 to $23 : Glen- 
garnock, $21.25 to $21.75 ; Gartsherrie, $21.25 to $21.75 ; 
Summerlee, $22.25 to $22.75; Eglinton, $20.50; Lang 
loan, $21 to $21.50; Dalmellington, $20.50 to $21; and 
Clyde, $20.75. 

Lead—Spot lead is very scarce, but futures—i. e., 
October—are offered more freely. The nominal 
quotations are 4.15c. to 4.20c. 

Antimony—We quote Hallett’s brand, 8%c., and 
Cookson’s, 9c. 

Copper—Spot and September held at 10%%c. ; cast- 
ing brands quoted 97%c. to 10c. 

Spelter—Domestic, 4.50c. to 4.70c.; refined, 53c. 
to 6c. ; and Silesian, 4.85c. to 4.95c. 

Tin—Jobbing lots Banca, 235¢c. to 233 
and Malacca, 2% 50c. 


* WANTED * 


““\ SHtuation and Help” Advertisements only inserted 
under this head. Rate, 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Wednesday morning 
Sor the ensuing week's issue. 


.; Straits 








Supt. machine works wishes to change soon: 
records and best references given. R. R., AM MACH. 


Situation wanted by an experienced pattern- 
maker foreman; best references. Box 62, AM.MACH. 


Situation wanted in the city by a first-class ma- 
chinist and tool maker. Inquire P. O. Box 30y5, 
N. Y. city. 

Machinist wanted ; 
work, and capable of managing asmall shop. 
Wells, Tampa, Fla. 

Mechanical engineer and first class draftsman, 
used to designing, detailiing, record drawing, etc., 
wants situation. Address E. B. AM. MACHINIST. 


Wanted—Situation as foreman of mach. shop: 20 
years’ experienve; sober; familiar with shop ac- 
counts; best references. Box 61, AM. MACHINIST 


Wanted—An experienced foundry foreman for a 
shop doing hardware aud light work. Address, 
stating age, experience, etc., 8. C. E., AM. MACH 

Wanteu—Situation as foundry foreman; good 
references; 25 years’ experience in loam, dry anu 
green san; marine work preferred. Address kK., 
AM. MACHINIST. 


A mechanical draftsman of long experience in 
general and special machine design, desires a 
position; can furnish best references as to abili- 
ties. Address Box 58, AM. MACHINIST. 


Situation wanted as assistant draftsman, or a: 
machinist, by a young man aged 26, college gradu- 
ate ; 6 years as machinist in diffe: entshops ; 4 vears 
in this country. V. H., 564 'hird ave., N. Y. city. 


A practical mech. engineer and draftsman, age 
24, witn experience in ali general machinery, is 
open for engagement, and van furuisn A 1 reter- 
ences; is rapid and accurate. Address P., A 
MACHINIST. 


Wauted—By technical school graduate, who is 
practical machinist, with several years’ experience 
designing, building and improving special ma- 
chinery, a responsible position, notdrafting. Prac- 
tical, AM. MACHINIST. 


Wanted—The position of negotiator or selling 
agent for a good house or factory, by a mechanical 
engineer having a large business acquaintance 
and long experience in that line; answers treated 
confidentially. Address Mac, AM. MACHINIST, 


Wanted—An energetic practical machinist, with 
five to ten thousand dollars cash, to take charge ot 
an old-established factory, and make printing 
presses by contract. Address, with reference, age 
and experience, ** Job Press,” care AM. MACHINIST. 


A young man with good mechanical education 
and some capital would juin some responsible 
arty with practical experience and a little capital 
n the machine or foundry business; best of refer- 
ences in regard to character, etc., given and re- 
quired. Address Meteor, care AM. MACHINIST. 


Wanted—A foreman for the machine shop of a 
corporation; must be a first-class mechanic, and 
whose habits and character are unquesti nable; 
one who tis conversant with cotto. or woolen ma- 
chinery preferred; must furnish proper testi- 
monials. Address, stating age and salary ex- 
pected, P. O, Box 3062, Boston, Mass. 


Wanted—An active and practical man to solicit 
orders and make contracts for a moderate-size 
establishment building stationary engi.es, puileys, 
sShaiting, etc., and doing a general foundry aud 
machine business, and dealing in machinists’ 
supplies; must be posted on market prices and 
discounts; state age, references, experience, and 
salary expected, which must be moderate, as it is 
an experiment. Address Trayeling Man, care AM. 
MACHINIST, 


must be first-class on genera: 
J. H. 





AM HRICAN 


1 MISCELLANEOUS WANTS. -& 


Advertisements will be inserted under this head at 
35 cents per line, each insertion. 





The Cyclone Steam Flue Cleaner is king, and has 
no rival. Crescent Mfg. Co., Cleveland, Ohio. 


Crescent grease cup for shafting beats them all 
Sample free. Crescent Mfg. Co., Cleveland, Ohio. 


Stationary boat engines, boilers, best, cheapest. 
1to10H. P. Washburn Engine Co.,Medina, Ohio. 


For sale, very cheap, a Roper hot-air engine, 
three borse-power, in first-class order. Hanzsche 
& Co., Baltimore, Md. 


Special tools and machines for mfg. designed and 
built to order; mechanical and Patent Office draw- 
ngs. I. A. Weston & Co., Syracuse, N. Y 

For Sale—By the Southwark Foundry and Ma- 
chine Co., Philadelphia, Pa., one slotter, 89’’ be- 
tween housings, 24’ stroke, movements universal. 

A. C. Christensen, 26 Church st., N. Y., mech. 
and hydraulic engineer, late chf. draftsman at H. 
R. Worthington; mechanical and patent drawings; 
patents of natural gas and water meters for sale. 


Wanted, in good order and condition, one 40 in. « 
40 in. or 42 in. x 42 In. iron planer, with short bed ; 
one boring mill to bore cylinders up to about 30 
in. diameter. National Iron and Brass Works, 
Dubuque, Iowa. 


If you are troubled with scale in your boiler, 
whether from lime, sulphur, fron, salt or other 
mineral or corrosive water, send for circular of 
Petroleum Resolvent, adopted on one hundred 
railroads. Contains neither alkali or acid, and 
costs but ten cents a week for the largest locomo- 
tive boiler. Pittsburgh Boiler Scale Resolvent Co., 
Pittsburgh, Pa. 


BRADLEY'S HEATING FORGES. 





ESTABLISHED 1882. 







For Hard Coal or Coke. Saitenenaatite in all shops 
to keep Bradley’s Cushioned Hammers and 
men fully employed and reduces cost of es 


NADRRE OU. CUSHONE 
HELVE 
Combines all the 
best elements es 
P sential in a first 
class Hammer. 

r Has more good 
points, does 
more and 
better work 
and costs 
less for re- 
pairs than 


Established 


any otnee dtammer in the World. 


BRADLEY& CO. Syracuse, N.Y. 
NICKEL PLATED POCKET LEVEL. 








33-in. 75 cents. 


2}-in. 60 cents. 
By Mail on Receipt of Price. 












ONE-HALF TIME 


and LABOR saved by using 
this solid, strong, durable, 
firm-hold,quick-working Lever 
(Not Serew) Vise. Hasimproved Taper- 
Pipe and other attachments. Sold by 
the trade. Send for circular 
TOWER & LYON, 
95 Chambers Street, New York. 
Successors to MELVIN STEPHENS, 

——cmeeee 


STEAM HEATING FOR BUILDINGS, 


Or, Hints to Steam Fitters. Being a description of Steam 
Heating Apparatus for Warming and Ventilating Private 
Houses Bey e Buildings, with Remarks on Steam, Water 
and Air in their Relations to Heating. To which are added 
useful miscellaneous tables. By Wm. J. Baldwin, Eighth 
edition, revised and enlarged. With many illustrative 
ey, 12mo, cloth, $2.50. 

r. Baldwin has supplied a want long felt for a practi- 
cal work on Heating and Heating Apparatus.”—Sanitary 
Engineer. 


JOHN WILEY & SONS, 15 Astor Pl, N. Y. 
Publishers of Scientific and Industrial Works. 


*," Will be mailed and prepaic don the receipt of the price. 


— 








Catalogues and Circulars free by mail 
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93 Liberty St.} 118 Federal 8t., 
NEW YORK. BOSTON. 








MACHINIST 
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THE DEANE STEAM PUMP CO.,Holyoke, Mass. 


BUILD 


Water Works, 


ENCINES 





AND 


Steam Pumping 


MACHINERY. 





IF YOU WANT A 


SHAPER, PLANER, DRILL, LATE OR SPEGIAL MACHINERY, 


WRITE TO 
THE HENDEY MACHINE Co., 


SEND FOR A CATALOGUE. 





TORRINCTON, 


CONN. 





RIckH’s VPaTEnT 


Feed-water Heater and Purifier, 


(WITH PUMP COMBINED.) 
is guaranteed to be more economical than any 
other, and users say: 
“Tt is all that you claim.” 
Send for Descriptive Catalogue, 
FRANK M. CLARKSON, 


Exclusive Sales Agent, 


STEAM PUMPS ress” or ‘sat 


Water ; for Oils, Naphtha, Tar; for Cane 
Juice, Liquors, Syrups, Scum; for Am- 
monia, Alkalies, Extracts, Acids; for 
Thick, Volatile, Viscous or Foul Liquids, 
etc. VACUUM PUMPS of the highest 
efficiency. FILTER PRESS PUMPS. Air, 
Gas and Acid Blowers. AIR COMPRES- 
SORS. Etc. BUILT BY 


GUILD & GARRISON, Brooklyn, N. Y. 


END for Illustrated Price List of Fine Tools, 
S manufact’d by Standard Tool Co., Athol, Mass. 


Detroit, Mich. 











Any Tool we make will be sent by mail or express to 
any address, all chary;es prepaid, on receipt of price. 





Important Patent Decision on 


Sight-Feed Lubricators. 


Judge Colt, of the United States Circuit Court, 
District of Massachusetts, decided September 9th 
in the case brought by the Seibert Cylinder Oil 
Cup Company against Lunkenheimer, on the Gates | 
Patent, that the Gates Patent was valid. 

The Gates Patent is for the method of lubricating 
the cylinders and interior working parts of steam 
engines, showing the drops of oil passing up through 
water or other liquids enclosed by a transparent 
chamber, being that form of sight-feed lubricator 
known as the *‘upfeed.” 

‘his decision is of great importance, as it covers 
a very large part of all sight-feed lubricators now 
made and sold, and will be regarded with interest 
by all manufaciurers of those articles, as well as 
railroads aud other users, 


THE SEIBERT CYLINDER OIL CUP C0., 
92 & 94 LIBERTY ST,, Max NATHAN, Prest. 


for Hot or Cold, 


NEW SELF-SETTING PLANE. 







ASK YOUR DEALE™ FOR IT. 
' Sample sent as per Circular. 


Vineland, N. J. 








=| Gage Tool, 


MACHINISTS’ SCALES, 
PATENT END GRADUATION. 
Wo Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE, N. Y. 





W. C. YOUNG & CO., “totic 
Engine Lathes, Hand Lathes, 


FOOT POWER LATHES, SLIDE RESTS, Etc. 


HE DUPLEX INJECTOR 
THE BEST BOILER 
FEEDER KNOWN. 
Not liable to get out of 
order. Willlift water 25 
feet. Always delivers 








it water hot to the boiler. 

3 2 Will start when it is hot. 

ae Will teed water through 

i Se a heater. Manufactured 

ss and for sale by. 

° «a JAMES JENKS & C(O. 

Ed P Detroit, Mich. 
AGENT {ARTHUR APPLETON 

RI . 
45 Cortlandt St., New York. 





Dealers 


COOKE & CO., °°: 
MACHINERY AND SUPPLIES, 


22 CORTLANDT ST., NEW YORK, 


AGENTS FOR 


The Waters 
Perfect Governor. 


Having Adjustable 
Speed, Automatic 
Safety Stop, Sawyer’s 
Lever, and Solid Com- 
position Valves and 
Seats. Also, 


SUPPLIES 


For Machinists, Railways, 
Millis, Mines, Etc. 


| 
| 
} 
| 


Please send for circular 
and state that you saw 
the advertisement in this 
paper 








Drill 
Saws. 
on trial, 


Presses, 





Sebastian, May bt Co.’s Improved Screw Cutting 


Shapers, 
Machinists’ Tools and Supplies. 1] 
Catalogue mailed on application, 


167 West Second Street, 


Circular and Scroll 
Lathes 


Band, 





CINCINNATI, O. 








Boring and i il Mills 






















For | Seno 
Be | ty CAT LOGE: 





MADE BY 


BETTS MACHINE C0. 


WILMINGTON, DEL, 
-_  - 
NOTE THE FOLLOWING ADVANTACES, 


Positive feeds, no friction. 
Spindles entirely independent, can be moved 
simultaneously in opposite direc. 
tions with different grades of feed. 
Spindles not round, but of suet 
gs shape as will allow ready adjust- 
ment for wear. 
Great range 
ance of power. 


of feed and abund 
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g MFRS. OF 


NICHOLSON FILE co. 





s/s 


FILE CARD. 





ut Rago 


Having the Increment Cut. 

The illustrations herewith presented, exhibit more convenient and durable forms of File Cleaner: 
than are usually found, the mp pin f of those in use being rudely devised and troublesome, and we 
believe for this reason, those of our manufacture will find a re ady sale. Machinists and others who 
have not already given them a trial, will find it to their advantage to order the File Card and File 
Brush at once. 


FILE BRUSH. 


Manufactory and Office, 


PROVIDENCEH, R.T., U. S.A. 


HE NEW “GRESHAM” PATENT 


AUTOMATIC NJ FCTO R 


RE-STARTING 


“Invaluable for use in Traction, Farm, Portable Marine and 
Stationary Boilers of all kinds. No handles required. Water supply 
very difficult to break. Capability of re-starting automatically, 
immediately after interruption to feed from any cause.” 








SEND FOR CATALOCUE. RELIABLE AND CHEAP. 
















92 & 94 LIBERTY ST., NEW YORK. 
interested in raising water or other 
i, THE CHEAPEST AND BEST STEAM PUMP IN THE MARKET. PRICES LOWER THAN ANY OTHER. 
Call or write for our new 96 page Illustrated Descriptive Book containing Full Partic ulars, Reduced Net 
wM. BERKEFELD’S FOSSIL MEAL COMPOSITION. 
Steam Pipe and Boilers. 





NATHAN MANUFACTURING CO. 
For the reason that if you are 
cera NEW PULSOMETER, 
xpenses and repairs, than any other Steam’ Pump. 
PULSOMETER STEAM PUMP CO., 83 JOHN STREET, N. Y. 
@ Non-Conducting Covering for 
in bags of 110 lbs. each. Beware of 


imitations. Send for circulars. 


Fossil Meal Co., 48 Cedar St., N. Y. 


m. GIESE, Sole Padectaloe. 








aamnicomaneigeeeaioel MACHINIST 


bed 
pe 





REDUCED PRICES oF LECOU 








NT’S STRAIGHT TAIL Do. 


« No, INCH PRICK No, INCH. PRIOM 
"ae See 4... .- $0.60 10....214... $1.35 
£3 Bice weve GO Thess ils cox RCN 
oe ; : ro sg 24 ae nove Sean 
Bae 4....6 sees 6 18.... -++» 1.80 
BS eb...) ogo te ee 
BSR 6..... 13§.... 95 15....4%%.... 2.78 
er 2 ee ee eee 
BE Becca 134....1.10 17....5%.... 4.00 
om §«=—9... 8 190 18... 6... 5.00 
& 1 Set to 2in. 7.80 Full Set. .- 31.4 


Cc. WwW. LeCOUNT, South Norwalk, yp ney 





PARK MFG. Co. 


MANUFACTURER OF 


84 
Beach 
Street, 
Boston, 
Mass. 


FEED TO BOER 





OVERFLOW 


WATER 





The Park Injector, 


EJECTORS anp JET APPARATUS. 


HENRY CAREY BAIRD & CO., 
Industrial Publishers, Booksellers and Importers, 
810 Walnut St., Philadelphia. 


tar Our Catalogue of Practical and Scientific Books, 96 pi 
&vo., and our other Catalogues and Circulars, the whole cover 4 
every branch of Science applied to the Arts, sent free and free 
of postage to any one in any part of the world who will furnish 
his address. 





“he k's E ARMER, 


DESIGNER AND INVENTOR 


OF SPECIAL TOOLS AND APPLIANCES, 
Mechanical Engineering. 


Particular attention given to Perfecting Inventions for 
parties intending to apply for patents, 
Address care Am. Machinist, N. Y. City. 
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A. Aller, New York; 8. ©. 

Snell, Philadel phia; Thos. 
dall & Co., Toledo; The George Wort —= %o., 
Goulds & Austin, Chie: ago; Kennedy & ! 
Denver, Col.; 
Manistee, 
East Saginaw; Adolf Leitelt, Grand Rapids: E. F 


Hendy Machine Works, San Francisco; 
more, 
‘bby, ¢ ‘harle ston, 8, C, 
Kansas City, Mo.; 
ply Co., Columbus, O. 


For Sale 
at 
Factory 
Prices 
by 


Rishtnesls & Childs, Boston; Henry I. 

Bell & Co. Cincinnati; Shaw, Ken- 
Cleveland ; 

ierce Mac hinery Co., 
Sheriff & Ashworth, Pittsburgh. Pa.; Jos, Baur, 
Mich.; Jas, Jenks & Co., Detroit, ez Wickes Bros. 
. Osborne & Co., 
Milwaukee, Wis., Joshua 
Flynn & Emrich, Balti- 
Montgome ry, Ala.; Bailey & 
; Pond Enginee ring Co., St. Louis and 
B. ‘Goodwin, Norfolk, Va,; Columbus Sup- 


Paul, Minn ; Rundle, Spence & Co., 
Md.; Forbes Lidde ll & Co. 


18) 





Hall 





Ww. 





Steam 


I am pleased to be able to state that the pump has worked 


A, CoNnNER, Sup’t Standard Underground 


WHAT USERS THINK OF THE 


Duplex 


| 





very satisfactorily. Tbe working of our lead presses re 
HALL quires a steady pressure of about 3500 per sq. in. or a 91 LIBERTY 
total pressure on ram of about 500 tons. This we have 
STEAM bad no trouble in sustaining with your pump. It - simple | STREET 
in construction, economical in the use of steam, and is in my 
PUMP C0., opinion all that is claimed for it. | NEW YORE. 





Cable Co., Pittsburgh, Pa, 


Pump. 








CLUTCH PULLEYS AND 
CUT-OFF COUPLINGS. 


JAS. HUNTER & SON, 
North Adams, Mass. 


'ROPER’S ENGINEERS’ RANDY-BOOK. 


By STEPHEN ROPER, 


Sole Manufacturers in the United States and Canada, 
liquids by steam power, we wish to call 
More eMolont, Simple, Durable, and more Economical, both as to running 
Prices, and hundreds of A-1 Testimonials. Mailed Free. 
THE BEST d 
“ra e-marg 
a The only genuine Fossil Meal. Sold 





ROOTS’ 
Force Blast Rotary Blower 


FOR 
FOUNDRIES, SMITH SHOPS, PNEUMATIC 
TUB ETC. 


ENGINEER. 


The most comprehensive and best illustrated book 
ever published in this country on the Steam-Engine 
| Stationary, Locomotive and Marine—and the Steam 
| Engine Indici ator. It contains nearly 300 Main Sub 
ya 316 Paragraphs, §76 Questions and Answers, 

2 Sugge tions : and Instruc tions, 105 Rules, Formule 
and Examples, 149 Tables, 195 Illustrations, 31 Indi 
cator Diagrams, and 167 Technical Terms; over 
8,000 different subjects, with the questions most 
likely to be asked when under examination, before 
being commissioned an Engineer in the U.S 


VENTILATION, 





SLOW SPEED 


POSITIVE BLAST 
PERFECT LY BALANCED. 
Best Mechanical Construction. 
P.H. & F. M. ROOTS, Manufacturers, 
CONNERSVILLE, IND. 


COOKE & (‘0., Selline Nats, \ NEW YOR 


as 


in the Mercantile Marine Service. 
Sent by mail, post-paid, on receipt of the Price, 


$3.50. 


EDWARD MEEKS, Publisher, 
1012 WALNUT ST., 


Navy or Revenue Service, or licensed as an Engineer 





PATENT UNIVERSAL SCREW-CUTTING CENTE! 
DEPTH ANGLE AND 


ge wvke a co., [WIST DRILL GAUGE 


Fine Machinists’ Tools —E. Boston, Mass—Send for Circula 


UNION STONE COMPANY, 


36 JOHN ST., 
NEW YORK. 


In Writing, Please Mention This Paper, 


GAGE MACHINE WORKS, : 


Waterford, N. Y. | 


Manuf'’r’s of 


FOX, TURRET 


a/\, SpeedLathes | 


Brass Finishers’ 


TOOLS, 


BEAUDRY'S 


DUPLEX 


) Powerbress 


COMBINING 


PRESS SHEARS 
D PUNCH. 


a & C0. 


(Formerly of Beau 
dry’s " pright Power 
Hammer,) 

Sole Manufacturers. 
Also manuf’turers of 


HARD COAL BEAT- 











38 & 40 HAWLEY ST., 
BOSTON, MASS, 



































































































D. CRINDING HINE. 
SING Fonags was 
hood, MASON B’ DG. 1% in. Steel Arbor. Takes Emery Wheels to 20” 
70 KILBY AT. diameter Of this style we have six sizes, to suit 
Boston, Mass. different classes of work, from 34” to 244’ Arbor, 





Established in 1874. 


CLEVELAND TWIST DRILL CO. 





and 26 West Street, Cleveland, 0. 
= yr bio Street, New York. 
85 Queen Victoria St., London, Eng. 





Manufacturers of 


OFFICE AND WORKS 


NOS. 13 to 21 MAIN STREET 


EIRCIIBUOURG, MASS. 


SEND FOR CATALOCUE E. 


FITCHBURG MACHINE WORKS, 
Metal-Working Machinery. 


















Patent Special . eT 





Machi 


Will bore out Locomotive Cylinders IN THEIR 
PLACES by removing one or both 
iston. 
CXACT LINE WITH BAR. 


PEDRICK & AYER, 


‘Locomotive Cylinder — 
ine. 


heads and 
THE END THRUST IS ALWAYS IN 


Circulars with full description on application. 


Philadelphia, Pa, 





TMRRIVER & Co's 
IRON 


FOUNDRY, 


333 
East 56th St., 


NEW YORK. 


Contracts Solicited 
for Machinery Cast- 
ings in regular 
supply. 








VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. 1. 





WORTHINGTON 
Independent Condensers 


ARE NOW IN USE ON ENGINES AGGREGATING UPWARDS OF 


50,000 HORSE POWER 


One of these machines—the largest 
Independent Condenser in 
the world—is applied to an engine of 

8,000 HORSE POWER 
SEND FOR ILLUSTRATED CATALOGUE 
HENRY R. WORTHINGTON 
NEW YORK 


BOSTON PHILADELPHIA 
CHICACO ST.LOUIS SAN FRANCISCO 
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ADOPTED. 
THE WARRANTED 
. 5 Superior to any 
other make. 

Babcock & Wilcox Boiler si am and 
“ styles of every 

BRR ,_.  S  a R class of work. 

[Copy.] CONSTRUCTION COMMITTEE 


BUFFALO 


FORGE CO. 


BUFFALO, N.Y. 


Edison Electric Illuminating Co. of New York. | 


Committee. 
£. H. Johnson, 

C. H. Coster, 
. E.C hinnock, 
Sonn 1 Beggs. 


ENGINEER’S OFEICE, 
Room 53, 16 Broad Street, 


NEw YORK, July 28th, 1887. 


Engineer, J. H Vail. | & 
, 30 Cortlandt Street, City. | =3 Send for Cata- 





THE Bascock & WILCOX Co \ 
GENTLEMEN :—You are hereby notified that your proposals | : logue and pric es. 
are accepted for water tube boilers, to be used in the three 


new stations of the Edison Electric Iluminating Company 
of New York City. 

The horse-power required in these three stations will 
aggregate 8,700 horse-power. 

I enclose you herewith contracts in triplicate, 
the boilers now required for station in 26th street. 

Please execute contract and return two copies to me. 

Yours truly, : 

J. H. V AIL, 


Chice easier. Evansville Spar Mining Co., evansvitte, ind. 

Over fifty years’ competition has 
proven this system of boiler to be the 
best in every respect. The LOWE 
BOILER, with all improvements, is the 
simplest, best wearing, and most econom- 
ical of any kind of fuel. 


3 Fo u nary 


~ PUDOR SPAR: saz 


SEND FOR LIST OF USERS. 


ices 


[Signed] 
Enclosures. 





Send for description and histories of Steam 
Boilers and Feed Water Heaters (free) to 


BRIDGEPORT BOILER WORKS, sriagenor, conn. 
= __ The Bate GENERATOR 


Des Generates steam rapidly and economi- 
cally. 















Constant circulation of water. 

Easily Cleaned. Furnace produces per- 

fect combustion. Best ev aporative dutys 
Material and workmanship Al. Large 
number in use, 


WM. T. BATE & SON, 


Sole Manufacturers, 


CONSHOHOCKEN, PENNA. 


- THE WAINWRICHT M’F’C Co. 


65 and 67 Oliver St., Boston, Mass. 
BY THE USE OF 


CORRUGATED TUBES 


IN OUR 


FEED-WATER HEATERS 


we gain Strength, Heating Surface, and freedom 
from Leakage by Expansion and Contraction. 


SEND FOR ILLUSTRATED CATALOGUE. 


From 1-4 TO 15,000 lbs, WEIGHT. 


True to Pattern, sound, solid, free from blow-holes and of un 
equaled strength. 

Stronger and more durable than iron forgings in any position or 

or an poevice whatever. 

40,000 CRA Sonn 0 80,000 GEAR WHEELS of this steel 
now running tend. this 

Cross-Heads, Rockers, Piston- Heads, etc., for Locomotives. 

STEEL CASTINGS of every description. 
Send for Circulars and Prices to 


CHESTER STEEL CASTINGS CO., 


Works, Chester, Pa. Office, 407 Library St., Philadelphia, Pa. 








Fig. 3. 


aa eur 


STEEL 
CASTINGS 


MACHINERY, TOOLS and SUPPLIES. 


Complete Outfits for 
MACHINISTS, BLACKSMITHS, MODEL MAKERS, JEWELERS, ETC, 
Lathes, Planers, Shapers, Dri|i Presses, Emery Grinders, Milling Machines, Bolts, Screws, 
Washers, Belting, Packing, Waste, Twist Drilis, Taps, Reamers, 
Cold Rolled Shafting, Hangers, Files. 


Szunp ror IntustRaTeD Price List or METAL-WORKERS’ TOOLS, ALSO WOOD-WORKERS’. 


TALLMAN & McFADDEN, 1025 MARKET STREET, PHILADELPHIA. 


HorizontalFlange Punch 


FOR BOILER MAKERS’ AND IRON SHIP BUILDERS’ USE. 


Punches, Flanges of all 
shapes, and Bent Angle 
Iron from either side. 


FIVE SIZES, 


Depth of Jaws from 6” 
to 42", 











MADE BY 


7, HLS & JO. 


Wilmington, Del. 





Or) \(.9 


PA 
"STANDARD: 2 


RA DE MARK BCX) 





%.. Original Unvuloanized Packing 
B CALLED THE STANDARD 


Accept no packing as JENKINS PACKING unless stamped 
. q with our ‘* Trade Mark. 


f JENKINS BROS 4% 


—As it is the Packing by which 
all others are compared. 


71 JOHN § gy ma, mee 

105 MILK STREET, BOSTON. 

13 SOUTH FOURTH 8T., PHILA 
DEARBORN STREET, CHIC Aao. 





WESTCOTT CHUCK CO., oncioi, 1. 





MANUFACTURERS OF GEARED CHUCKS 
LATHE and DRILL |oge"s."x2s,, 
5 inch. 5 inch. 
ae mg" 

10% ** 10% ** 

CHUCKS) | 

ee Hing 

SEND FOR CATALOGUE. a a8 
























211 Bace St., Phila. 
Manufacturers of 


PATENT OILERS, 


Cylinder Sight Feed 
Cups, Government 
Regulation Pop 
Safety Valves, for 
Sta- 
tionary and Marine 
the 
Steam 


Locomotive, 


Boilers, also 
** Reliable ” 








ESTABLISHED 1851, 


The Horton LatheChuck. 





THEE HORTON & SON CO 


Canal St., Windsor Locks, Conn., U.S. A. 









SMOOTH 
INSIDE & OUT, 


“CUSHMAN” = CHUCKS 


Are guaranteed to be right in all respects. Ask to 
see them at your dealer’s, or write direct to the 


factory. Respectfully, 


THE CUSHMAN CHUCK CO., 


HARTFORD, CONN. 




















WANTED—$00 More Tool Agents 


In machine shops south and west 
of Penn. Outtit free. Samples 10c. 
E.H.RaNnpatt & Co.,15¢ _ake St.,Cicaco, Itt. 














POTTER 


Tails silatatu 


L.$. “STARRETT, 


Manufacturer of 


e FINE TOOLS 


ATHOL, MASS. 





























SEND FOR FULL LIST. 
cE, | 


1 ' PP es ee | 
inf Tububnbobuhul iu Plulubs mh NTUETHUVEOATEVETIVONOVAVEVEVEV TT tub 


RYDROSTATIC MACHINERY, 


PRESSES, 
PUMPS. 
PUNCHES 


ACCUMULATORS, 


JACKS, 
VALVES, 
FITTINGS, 


VAULT ELEVATORS fe, 


WATSON & STILLMAN, 204-210 East 43d St., N. Y. 


COILS & BENDS 


IRON, 
BRASS and 
COPPER 


PIPE. 
ALL STYLES. 


THE 
NATIONAL 


Pipe Bending Co. 























The Almond Coupling 


A NEW quarter turn 
motion to Tene 
quarter turn belta and 


NoOIsSELEsSs,. 















bevel gears. 
T. R. ALMOND, Mfr., 
83 & 85 Washington Street, 
BROOKLYN, N. Y. 
CUTTING DIES. STEEL STAMPS, 
= % 

x Mg 
Ss % 3 
a © py 7 
c= 8 " ‘2 ae 
zis * 45 
mm OS a 
mes oe e. 
os o£ & 
Z5 gas 

mm = to 
ie 2 SB em 
3 ray > 
= $ a 
PEMA HOGGSON S F de 
[-7 he la _ os 
Zi OW esTlt49 oy Se. # 
~ S w x AS 

“oy y & 
DRILL CHUCKS, PIPE CUTTERS. 

-~- = = 
wa se 
a ee wz 
= sf 

xs 
o 
oS SE 
— 
coo <2 = 

. 

ass 
Ps 
~ & * 








ep wenty Years with the Indicator, "__ 


2 vols. $3.00. By Tuos. Pray, JR., C. & C. E. 

and C.& M.E. Sixthcusandsold. J. Wiley’s 
Sons, 15 Astor Place, N. Y., or Thos. Pray, Jr., P. O. 
Box 2728, Boston. Mass. 


|The Armstrong Mfg. Co. 


BRIDCEPORT, CONN. 


Water, GAS AND STEAM Fitters’ Tools. 








STOCKS AND DIES FOR PIPE,BOLTS AND BRASS 
PIPE WRENCHES, PIPE VISES, ETC. 


—— SEND FOR CATALOGUE. —— 


LATHES IN STOCK. 


One 32” 
One 36’ 





x 20’ second hand, a bargain. 


x 16' triple geared, very heavy, new. 


One $9" x 18’ se ae “ce ae “ec 
One 42” x18’ ‘* a6 $6 
THE ABOVE ARE FOR SALE AT 


VERY LOW PRICES, 





NEW HAVEN, CONN. 





\The Newark Machine Tool Works, 


Newark, N. J. 
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MORSE TWIST DRILL AND MACHINE a 


Morse Patent Straight-Lip Increase Twist "Drills. 


Manufacturers of 





Solid and Shell Reamers, Beach’s Patent Self-Centering Ohuck, Bit Stock Drills, 


DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





STEEL BALLS 


FOR ANTi-FRICTION BEARINGS, 
OF BEST CAST STEEL. 
HARDENED GROUND & BURNISHED. 
8-16’ to 8’’ Diameter. 

Samples and Prices on application. 
SIMONDS ROLLINC-MACHINE CO. 
FITCHBURC, MASS. 


WALKER’S TOOL HOLDER. 


For holding drills and reamers fo | 
lathe work. Provents breaking orslip. | 
ping. Can also be used for drilling and | 
reaming holes by hand, and for reaming | 
holes under drill presses, 
etc. Made with double han 
dle, when required. 


WALKER MFC. CO., 
CLEVELAND, OHIO, 
















A Complete Cutting-off Machine, $4.00. 
Larger ones which cut to 2 in. $8.00. 


S. ELLIOTT, Newton, Mass. 


S. ASHTON HAND MFG. CO., 


Toughkenamon, Chester Co., Pa. 
MAKERS OF FIRST-CLASS 


ENGINE LATHES 


Are now in position to put on the market. 
14” ENGINE LATHES OF NEW DESIGN, 


guaranteed to be equal in material, aa 
workmanship to the best ever offer 


UPRIGHT DRILLS 


A SPECIALTY. 
ALL SIZES 


—-—WITH—— 


Patent Quick Return 
Latest Improvements, 


For Catalogues 
and Prices, 
address, 


er: oe 


Sq_DRILt Co. 


Oots. 





and 



















| 


L. W. Pond Machine Go. 


Manufacturers of and Dealers in 


tron Working Machinery, aie 


IMPROVED —_.= 


TRON PLANERS OR SF Pt & | 









A Specialty. 
140 Union St., 


WORCESTER, 
MASS, 


FRASER & ARCHER, 
NEW AND SECOND-HAND MACHINERY, 


SHAFTING, HANGERS AND PULLEYS, 


121 CHAMBERS STREET. 











NATURA C a: Auislanyo) ©) 
OES } AREAPTON ao © 


EVERY g DEEL SPRINGS. N NEWYORK CITY 


STEEL WIRE 


234 w. 29.ST. 









KO HOO 





Brandon's Piston Ring Packing 


Perfectly balanced inst un 
due pressure in all directions. 
Preserves bothcylinderand 
Allows no waste by either f: o- 
tion or leakage. Call and see 
working model, ——— — 
to demonstrate advanta 
claimed. For packing or 8 op 
rights, address 


JAMES BRANDON, 
390 Eleventh Ave., New York. 








NGINE Lathes, Hand Lathes, Foot Lathes Upright Drills, 
MA MAXW. ELL 


and Millin 
MOORE, 111 


Machines. Agents, 
ERTY STREET, New Y oak. 


NING, 





HAPING MACHINES 


FOR HAND AND POWER, 
6”, 8’ and 10’ Stroke. 


Adapted to All Classes of Work 
to their Capacity. 


Circulars Furnished. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 





| Guaranteed 


(TRADE MARK) 


FACING: 












Joseph Dixon Crucible Co. 


JERSEY CITY, N. J. 









EMERY-WHEEL TOOL CRINDER. 


Four Sizes. 


Satisf’ctory 


Miaserat- 
Circular. 


Pat. Se Sept. 
25, 1883. 







SPRINGFIELD 
GLUE & EMERY 
WHEEL CO., 
Springfield, Mass 


Water runs on wheel and 
prevents heating. 








New Haven Manf’g 


Co. 


NEW HAVEN, CONN. 


IRON-WORKING MACHINERY. 











William Barker & Co. 


Manufacturers of 
IRON AND BRASS 
—WORKING— 


MACHINERY 


140 & 142 E. Sixth Street, 


N'r Culvert, Cincinnati, 0. 


Send for circulars and 
prices. 





Yonkers, N.Y. 


MANUFACTURERS OF 


Pipe Cutting, 
THREADING, 


AND 


Tapping Machines 


CUTTER shown in the cut combines sim. 
plicity with strength and lightness. Easily adapted to various sizes of pipe. Rolling 
instead of sliding motion. No loose parts to become detached and mislaid. All wearing 
surfaces are of tool steel, hardened. Less friction of parts than any other pipe. cutter made. 


ee Cree Me 


D. SAUNDERS’ SONS, 


Steam & 2 Gas Fitters'Hand Tools ¢ 


D FOR CIRCU 














THE PATENT WHEEL PIPE 





= 
bn = | 
= 
Ge 
= 
= 


























S 
, b 


S523 HAMMER. ENGRAVER on WOOD 
3275 cse. 66S 
sae PRES ANN’ ST. # NEW YORE: 
ag a 
3585 Br 
=52: S5es S FEVEL GEARS, 
Cs” fy Sey? 
Be ss6 Bea | 
aa 22 Tard | Out Theoretically Correct, 
a EEE oe) Egor | -) For particulars and estimates apply to 
apes: Pasa | BREHMER BROS. 
aseres Saeeee Machinists, 
Past 635 
geec8 2 bed 440 M. 12th #t,, Philadelphia, Pa. 
mn = O =. 
ge See 4 23 | Iron and Wood Turning Lathes and Lathe 
$ god . @ grea |Heads, Emery Grinders, Gear Cutting at- 
es BS : f i: Be —_— for Lathes, special Screws, Studs, 
Basoe a 9 S324 |p 
BSe28 B Sees PROGRESS ENGINE & MACHINE WORKS, 
LEER § g58o| SUMMERFIELD. MD. 
924 BAS 

Bagoe S$ Bees | THOS, i. DALLETT My (0, 

BO ads S of05 

a= E~ od Bas 


























PAT. DEC. 5, 1882. 
PAT. DEC, 4, 1883. 
PAT. AUG, 25, 1888 








a CEeTER AEN 


fe ait oh ot at at ai a 


43th & Buttonwood Sis, 
| Manufacturers of 
RPA TEN T 
= Fort able Drilling Machines 
VERTICAL DRILLS, 
| Radial Drills, Multiple Drills, 
7 6 toh . HAND DRILLS. 
D. 0. f Beee  toaone Bend be t, Washington, | | SEND FOR ILLUSTRATED CATALOGUR. 
qi MACHINERY 00, 
CLEVELAND, OHIO. 
Manufacturers of 
“ACME” 
Single & } 
Dousie Altomatic Boltcutters, 
Cutting from 348 in. to 6 in, diameter. 
% me . —s Porate Meets see Bice. 
Agents, Manning, Maxwell & Moore, New York. 
Sterling Emery Wheel Co. 
—-L. BEST, Manager,—— 
MANUFACTURERS, 
West Sterling, Mass. 
ACENCIES :_ Frank J. Scott, Boston, 
= = Maas ; New York’ Supply, Co. Ltd. ap tte & 
kK. L. Hall & Co., Philadelphia Pa.: 


Brown & King, Atlanta, Ga.; Taylor 
Bros., Pittsburgh, Pa. Columbus Sup- 


Co., Columbus ; Marinette Iron 


Works,’ Chicago. ill; Ripley & Bron- 
son, St. Louis, Mo. 


ACHINER 
For Reducing and Pointing Wire 


Especially adapted to pointing wire rods anc 
wire for drawing. 


Manufacturers of Set, Cap 
and Machine Screws, Studs, etc, 


Wood - Working Machinery 


For Chair, Furniture 











and 
Cabinet Factories, Box Shops, 
rt he F laning r Mills, Pattern Mak: 
=—— ers’ use, etc. 

ROLLSTONE MACHINE CO, 
——— 45 Water St.,Fitchburg, Mass. 








For Machines or information, address the | 
manufacturer, | 
| 








S.W. GOODYEAR, Waterbury, C%. | 


PM ace RADIAL” 










_— | “. RADIAL DRILLING MACHINES 
Powell Planer Co. = = THREE DESIGNS. SIX SIZES. 
bots etl We: ~EMBODY ALL DESIRABLE FEATURES 


PRICES $450 °S& UPWARD 
yo UNIVERSAL RADIAL DRILL C0 


INCINNATI 


FORBES & CURTIS, 


BRIDGEPORT, CT., 
Manufacturers of 


The Forbes Pat. Die Stocks, 


Cutting and Thread) 
ines, Cutting-off Ma- 

rills, 
etc. ete. 
CATALOGUE 
a... Paper. 


PECKS PRT DROP PRESS. 


BEECHER & PECK CONN. 


Worcester, Mass. aan 











Power Pi 
ing eo 
chines, Ratchet 


wire! Fe Machine 








P, BLAISDELL & CO. 


Manufacturers of 


o iv Machinists’ Tools, 


WORCESTER. MASS. 





OF |RON 
OR STEEL 


DROP FORGINGS 


BEECHER & PECK, NEW HAVEN CONN. 




















Tae MASON REDUCING VALVE, © 2 
IVES SATISFACTION WHEREVER USED =e 
OFFICE 22 CENTRALST.BOSTON.MASS. [| = 
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HIGH SPEED ‘POWER TRAVELING CRANES. | 
all s 
We are now prepared to build HIGH SPEED POWER TRAVELING CRANES for any capacity of 
load, any length of runway and any width of span, with one or with two trolleys on the bridge. 
These trolleys to work either slow or fast, together or cn et in like or in opposite directions, 
horizontally or vertically, while the bridge can be traversing slow or fast at the same time in either 
direction. The speeds of bridge on runway are 100 feet and 200 feet per minute; the speeds of 
trolleys on bridge are 50 feet and 100 feet per minute; and there are four hoisting speeds 
of 5, 10, 20 and 40 feet per minute; all can be varied bry without the least shock or 
jar from zero to maximum or to any intermediatespeed. The loadis always automatically sus- 
tained, thus avoiding absolutely the great danger and anxiety which are inseparable | 
A es the use of these Cranes which require the operator to apply the brake. We have 
ad one of these Cranes of 26 tons capacity in constant use in our ae for nearly two — 
and we offer them with fuli confidence for the greatest range of service. We invite the correspondence 0 
parties interested in the subject. 
WM. SELLERS & CO. Incorporated, 


PHILADELPHIA, PA. 


THE LANGY ALLSTATE Uo, 


Double, Single, Angle- 

ar, Gang, Horizontal, 
Twin, Boiler, Spacing 
Gate, Multiple, Belt and 
Steam-Driven 


Punches and Shears, 


Over 300 Sizes. 





Hamilton, 


OHIO. 


0, 


Power Cushioned Hammer. 





Sena for new Catalogue 








Self-Contained, Sensitive Governor. 
Balanced Valve. High Speeds. 
Stationary Oilers. Best Economy. 


Gold Medal Cincinnati Exposition, 1884. 


THE JOHN T. NOYE MFG. CO., 


BUFFALO, N. Y¥. 


16 Engine Lathes 


NEW DESIGNS—LATEST IMPROVEMENTS— 

a SIMPLICITY OF CONSTRUCTION —WORKMANSHIP 
i OF THE BEST. 

Send for Cuts and Prices. 


~ The Muller Machine Tool Co, “éincxxir 0°" 


THE QHTNNER ENGINE co. 


* ERIE, PA. p> 


avg 




























SUPPLIES FROM 
HYDRANT PRESSURE 
the cheapest power known. 
Invaluable for blowing 
Church Organs, running 
Printing Presses, Sewing ? 
Machines in Households, 
Turning Lathes, Scroll 
Saws, Grindstones, Coffee 
Mills, Sausage Machines, 
Feed Cutters, blectrie 
Lights, Elevators, etc. It 
needs little room, no firing 
up, fuel,ashes, repairs, en 
' gineer, explosion, or delay, 
3 if } $a oxtee tnsunence, no coal 
ills. 8 noiseless, neat, 
Al os lel compact, steady ; will work 
at any pressure of water 
above 15 lb.; at 40 Ib. pres- 
sure has 4-horse power, and 


WATER MOTOR 


“peer up to 
power. Prices from $15 to $300. Send for circular to 
THE BACKUS WATER MOTOR 00., Newark, N. J. 


H. BICKFORD, 


MANUFACTURER OF 























— 





PORTABLE AND STATIONARY 


ENGINES and BOILERS 


Send for Catalogue and Prices. 


ENGINE LATHES, IRON PLANERS, 


SHAPERS and DRILLS. 











John Steptoe 
CINCINNATI, 


Write for cuts and prices, 


OIIIoO. 








BORING AND TURNING MILLS. PORTER-H AMILTO 


LAKE VILLACE, N. H. EN \ 
PATENT PORTABLE ROPE HOIST yon weavirworscee west eowane 


THE BEST QUICK LIFT MADE. | EXTRA HEAVY DESIQON. 








QUICKEST, LIGHTEST AND CHEAPEST. Send for Catalogue. 


MSSust the thing forguick uiing "WILLIAM TOD & CO., 


Just the thing for quick lifting 
YOUNCSTOWN. OHIO. 


‘STOW MANFG. CO., Binghamton, N. Y. 


SEND FOR DESCRIPTIVE CIRCULAR AND REFERENCES | 
ENERCY MFC. CO | 
FLEXIBLE SHAFTS, 
TAPPING and 


1115 to 1128 South 15th Street, 
PHILADELPHIA, PA. 
OSGOOD DREDGE 00, - ALBANY, N. Y. | 
RALPH R. OSGOOD, Pres. JAMES H BLESSING, Vice-Pres, 
JOHN K. HOWE, Secretary and Treasurer. 
REAMING MACHINES, 
Portable Drills, 
| ALSO FLEXIBLE 














ERRICKS, | 


Manufacturers of 
pes. 
Etc., Eto, 
| 


ITCHING 
Excavators, MACHINEs, 


For Ironing 
and Wagons; Boring for 
Pinning Sash, Doors and 
Blinds, also for Stair 
Work. 


E P. B. SOUTNWORTH, 
94 Exchange street, Rochester, New York 
Indicating Engineer and Mechanical Draftsman. 
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Southwark Foundry and Machine Company, 


Engineers, Machinists and Boiler Makers, 


SOLE MAKERS 
Porter, Allen & Southwark 
Engines. 

Blowing & Reversing 
Engines, Steel & 
Hydraulic Machinery, 
Boilers, Tanks, 
and Gas Apparatus. 


———s—sANQUIRIES SOLICITED. 


PHILADELPHIA, PA. 






ce ee 







ee 
marr 






— 


Washington Avenue and Fifth Street, - 















BEMENT, MILES & CO., 


PHILADELPHIA, PA. 


—— BUILDERS OF—— 


METAL-WORKING MACHINE TOOLS 


FOR 
Railroad Shops, Locomotive and Car Builders, Machine Shops, 
Rolling Millis, Steam Forges, Ship Yards, Boiler Shops, 


Bridge Works, Etc., Etc. 









FF 


The Open Side Iron Planers, 


Adapted for all classes of Machine Work, 






iit * and especially for a large amount of the mee 
| = EXTRA WIDE and HEAVY WORK necessi- eames 


tating the Large and Costly Planers of the 
regular style. 

The QUALITY and QUANTITY 
of work performed on_ these 
Planers is GUARANTEED to be 
UNEXCELLED by that done on 
the modern tools of the very 
best makes 

Prices, phototypes and detail- 
m, ed information on application. 


“i & pyomypet  B 

Ba __/ DETRICK & HARVEY, 
'? PM? Baltimore, Md, Less J 
hese tools are driven by the Sellers’? Spiral Planer Motion. 








Chandler & Taylors STEAM ENGINES 


t ‘ Self-Contained. Are Strong, Well-Built and Serviceable. 


Are designed for Heavy and Continuous 
Work. 

May be run at High Speed when desired, 
performing the duties of High Grade 
Engines, 

And are sold at the prices of ordinary 
Engines. 


For Prices and Descriptive Circulars, address 


8 CHANDLER & TAYLOR, 
ied INDIANAPOLIS, IND. 








BORING MACHINES | 


Carriages | 








> —~ oo t= 
— COMBINATION 


Correspondence solicited. 


FRICTION CLUTCH PULLEYS, 
| HOISTING ENGINES, 
° ELEVATORS, 
| STEAM AND 
BELT POWER. 


D FRISBIE & C0., 142 Liberty St.. N. Y. 
Hooper s Hoisting Engine, 
i 


Friction Clutch 


Trenton, N.d. 


The Fisher Double Screw Leg 
Vise.—Warranted stronger grip 
than any other Vise. Always 
parallel and cannot be broken. 














Send for Circulars. 





The Eagle has positive grip 
Sh. — ee and positive re- 
‘fast Stee ase j if 
Face & Steel lease. Built with 
Horn. Better double or single 


thanany Eng- 
lish anvil. 
Fully war- 
ranted and 
lower price. 


KORTING GAS 
ENGINE. 


12 sizes, 


1 to 60 H. P. 


drums and cylin- 
ders. All sizes, to 
hoist any load re- 
quired. Send for 
circular. 






























| sy" ALEXANDER TRAUD, 

East Ferry Street lron Works 

Thousands | ee EP WARK, N. ae 
BARCAIN LIST. 


n use in Eu- 

rope, and 36 

engines run: ' One Plain Milling Machine 
in New| Three Index sie 


York 


Second Hand, 





City. Two 70 H. P. Stationary Boilers as iy 

| One 75 H. P. . Engine “ “ 

} ** 20H. P. Vertical = * “ 

Korting Gas *“ 45H. P. +6 “ “ a“ 

o 10 H. P. e “ ee “ 

“ > > opt. > “ « “cc 

sate Seeeeeca| Seb Poe _- 

on 4 es 

60 “ %HP. * a “ ee 

anteed. Barclay St. “ 90H. P. ‘* Steam Saw Mill, with 52’’ SaW and 


NEw York all Fixtures complete. 

One Surface Planer, 8. A. Wood’s make, Second 
Hand. 

One 16’ Swing 6 ft. Bed Engine Lathe, Second Hand. 
‘* Danish Weston Hydro Extractor. -” “ 
** 60’ Blackman Exhaust Fan 
‘* No, 3 Sturtevant Blower “ a 


S.L. HOLT & CO., 


67 SUDBURY ST., Boston, Mass. 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


In Use, Over 1,000. 


25 to 1,000 IT. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
anteed. Self-contained Automatic Cut-off Engines 
12 to 100 H P fordriving Dynamo Machines @ specialty. 
Illustrated Circulars, with various data as to practical 
Steam Engine construction and performance, free by 


mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 


SALES AGENTS: WLS APSON Baer, a, {homksov a CARY, St Pao, Mian. 


KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO. 


Be 33d and Walnut Sts. Branch Office, 180 Washington St. 
PHILADELPHIA, CHICAGO. 


OVER 20, 000 ENGINES IN USE. 
GUARANTEED ll Gent ‘lows Gas hen ANY 


BLESSINGS W ATER CIRCULATOR : PURIFIER 


Guaranteed to Absolutely Prevent Formation of 
Seale in Steam Boilers. 


Automatically takes water from the boiler, 
filters it, and returns it in pure condition, thus 
removing scale-making impurities from the 
water, and maintaining a free and steady 
circulation. Combines the well-known 
4 Albany Steam Trap witha Filter of novel 
construction, which has no rival in point of 
simplicity, facility for cleaning, and assurance 
against clogging of sand valve. 

Send also for Circulars of Albany Steam 
Traps, Blessing’s Renewable-Seat Stop and 
Check Valves. Pump Governors, Water Circula- 
tors and Purifiers, ete. 


Albany Steam Trap Go., a:saws, x. v. 


Russell & Co. 


MASSILLON, OHIO, 


BUILDERS OF 


Automatic ENGINES 


BOILERS, ETC. 


Complete Power Plants Furnished 
and Erected. 
SEND FOR CATALOGUE. 








Other Gas Engine doing 
the same work. 
































NO BOILER. 










wo STEAM. | xrsorwer CATALOGUE OF SICOO0LS 
NO DA « | and Supplice ~ont free to any address on receipt of Ten Centa 


in stamps 4 for ag ll 


FUEL, CHAS. A STKELINGER & C0," Detroit, Mich, 


CRUDE | 


= 


sasane. 10 Buyers of Engine Lathes 


Started instantly 
| with a match. 





We are now hon fromentirely new 

Cheaper than all designs, extra heavy 19" and 21” Engine 
others. op (the most popular sizes), of which 
are making a specialty,and manu- 


Adams i & Richards Machine (0,, cttring im tots of hot less’ than 100 nt 


New Brunswick, N. J. We make no charge for extras. Ever) 


note is furnished with hollow spindle ; 
ECONOMICAL STEAM BOILERS 


he 19” with 1%" hole, and 21’ with 17%’' 
A SPECIALTY. 


th Every lathe has substantial com- 
Pond Engineering Co. 





— rest,heavy tool post (bar steel), rest 
to turn full swing, following rest with 
St. one, adjustable jaws to take any size from 
Mo. 2%’ down, with extra tool for shatting. 
Full set of gears to cut from 2 to 18 
threads including 11 pipe thread. 
Automatic stop on carriage. Separate screw 
and rod feed, and the most substantial 
Sand easily managed taper attachment 
made. Cones and gears of large diam- 
eter and wide belt. Studs, screws and 
smalligearsare steclorgunmetal. Webbed 
ne’ live heads, heavy tail stocks, No worm 


SEND FOR 
PRICES 


MACHINE TOOLS 


NEW AND SECOND-HAND, ON HAND. 





12 in.x6 ft. Engine Lathe, 


13 in.x6 ft. Ames, 
14 in.x6 ft. “s Blaisdell, “ \|or worm gears, no weak reverse plate. | 
16 in.x6-8-10 & 12 ft. “ Bridgeport, new. | Perfect lubrication for all running parts, 
16 in.x6 a Pleisdell, .. including carriage. 
18 in. x6 ft. “ —- Lead screw inside of shear, double nut 
19 in. x14 ft. ‘on nearly new. H 
18 in-xlu ft. “ Lathe and Morse, fair. (cut from solid), and taking hold of car- 
Qin.xl0&12ft.  ** Ames, new. riage directly under the line of strain. 
24 in.xly 148 20ft. Ames, « Friction counter-shaft, the most dura- 
23 in.x- 13 & 141-2 ft. ridgeport, ble made. Our prices are reasonable 
24 in. xlo ft. ew Haven, good order. 
30 in.x14 ft. ae W. and L, pattern, new. for cash, and trom which no deviation 
42 in.x16 ft. ns Ames, will be made. Our written guarantee 
54 in.x30 ft. e Niles, good as new. accompanies owry inthe. lathe, 
16 in. x42 in. Planer Bridgeport, 
22 in.x4 ft, t p ease, oon. | 
22 in.x4-5& 6 ft. 5 owell, . 
22 in.xé ft. Hendey new. CUARANTEE. 
24 in. x6 ft. . Wood a. Light, good, 
26 in.xé ft. . Biglow We guarantee this lathe to be equal in 
26 in.x7 ft. 7 Brettell, new. workmanship, truth, accuracy, solidity 
30 7 tt “ New Haven fair P» 9 9 ’ 
gp “ * material and finish, to the best made, 
30 in. x® ft. Hewes & Phillips, new. 
80 in. x10 ft a? Powell. and hold ourselves legally liable for eee 
36 in. xt2 ft. bial Niles Tool Works, Al. guarantee, 

2 in. Shaper, Traveling Head, new. 

in Hewes & Phillips, 
1B in. Stroke, 9 ft. Bed, Trav. Head Shaper, Barr, AS. 
24 in. Shaper, Bridgeport, new. 
24 in. Wolcott. sad 
16-18-20 23 ef i» 34 in. Drills. » in. Radial Drill. & 
13 in, Stroke Slotter ° new. 
Center Koit Cutter, new. 6 beg Be Bes 
50 in. Boring and serpin Mill. P. 5. | a 
5 in. Cutting Off Machine Star. | 
Merrill Drops, 00 Ibs. good order. | if ac h | n e i oO Oo | y 
Bement 2250 lb. Steam Hammer. | 5 


Milling Machines, Screw Machines, Slate Sensitive Drills. 
Gang Drills, and full line of all kinds of Machine Tools. 
Send for list and specify what is want 


gE. PP. BOUOLLARD, 


169, 161, 163 and 165 EGGLESTON AVE., 
136, 158, 146, 148, 160, 152, 154 E. 6th St. 
| CINCINNATI, OHIO. 


(See our advertisement on last page.) 


72 Warren Street and 62 College Place, New York. 


AMERICAN wucieiniahonsaiidenialan 








15 


wai. 
MANUFACTURERS OF 


\MPROVED 
- STEAM ENGINES 
*Uu varies 


Sizes Varying from ; 

80 to 2000 Horse Power, : 

Horizontal or Vertical, 

Direct Acting or Beam, 
Condensing, Non-Condensing 

or Compound. : 

Send for Circular. 





eS é } SHILLIPs 
} Iron Wore KS 


oan Gir es S80. 
“ENGINES, 


Hich Pressure 


on densin ga’ Om (Poung 
TUBULAR BOILERS. 
. GEO-A‘BARNARD 


*AGENT- 
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TEAK roti 
: DACHINE CO, a 








STATIONARY BOILERS, 
GENERAL MACHINERY, 
Ron we Go" 
AND Brass chS™ 
Room 6, 
COAL AND /RON EXCHANGE, 
Con.ContLanot &CHuRCH ST. 





JOHN McLAREN, 


HOBOKEN, N. J. 


BUILDER OF 


CORLISS ENGINES, 


ATR COMPRESSORS 
AND BOILERS. 


FLATHER PLANERS 


Sizes, 22 and 26 inches. 

















iA i i x 3) 
STEARNS MFG. COMPANY. | 


BERIB, PA. 


cane from 15 to 400 Horse Power. 


Boilers of Stecl and Iron supplied tothe trade | 
or the user. Send for Catalogues. | 


SAW MILLS and GENERAL MACHINERY. 


Works at ERIE, PA. 








Having enlarged our Foundry and otherwise 
added to our facilities, we are prepared to execute 
orders for castings weighing from a few pounds to 
forty tons. Our Boring and Turning Mill is one of 
the largest in the United States, by which we can 
bore and turn a wheeel or cylinder up to 30 feet in 
diameter, and we can plane 30 feet long by almost 
any width. With our wnsurpassed means for 
| ae heavy work, and shipping by boat or 
| rail, we are enabled to 


OFFER INDUCEMENTS 


to customers. 











Ready for immediate delivery. 


26 in.x26 in.x6 ft. 
26 in.x26 in.x8 ft. 





We make a specialty of machinery for making 
Sugar, and furnish everything necessary to fully 
equip Sugar Refineries or Plantations. Satisfaction | 


~$.$. HEPWORTH & 60, HILL, CLARKE & CO. 
36 Oliver St., Boston. 


“Glenwood Station,” Yonkers, N. ¥- 
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COPYRIGHT 1883 BY 
THE GORDON & MAXWELL CO 


THE GORDON & MAXWELL C0. 


HAMILTON, OHIO. 


BRANCH HOUSES: 
NEW YORK, 96 Liberty Street 
PHILADELPHIA, 705 Arch Street, 
CHICAGO, 96 Lake Street. 








PILLAR CRANES, 


ANY CAPACITY. 


Descriptive Circulars on applic a and full Specifi- 
eation and Tender prompt submitted on receipt of 
capacity, height of hoist ana” effective radius desired. 
Standard sizes in stock. 


SOLE MAKERS, 


THE YALE & TOWNE MFG. CO, 


STAMFORD, CONNECTICUT. 
New York — Cuicago — PHILADELPHIA — Boston. 
Catalogues on application. 





PILLAR CRANE 





ENGINE LATHES, SHAPERS & DRILLS, 









= 
Wnneenin 


26-INCH BACK GEARED 
AND POWER FEED DRILL. 


> Upright Dril a 
2 ; Back nsounk ‘| LODGE, DAVIS 4 C0. 
an 


88 “ Powe reed CINCINNATI, OHIO. 
Drills 
aa ~42«OSend For Prices, It Will Pay You. 


(See special notice of Engine Lathes on page 15.) 


=Doyee & Eeenman (Ey Ey GARVIN & CO,, 


1398 & 141 Centre St., New York, 


Manufacturers of 
Machinists’ 
Tools, 


Including Millin 
Machines, Dril 
Presses, Hand 
Lathes, &c. 


The machine 
shown in cut,is es- 
poctary designed 

jobb »ing,and is 
fitted up with one 
or two spindles. 
Those with two 
spindles have pul- 
ley, with two sec- 
tions, which gives 
two speeds to 
each spindle. 
Those fitted up 
with one spindle 
have a cone pul- 
ley with three 
sizes. The back 
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APPLY TO 


Turns out 20 per cent, more work than any other. 





THE PRATT & WHITNEY Co. 


HARTFORD, CONN. 
MANUFACTURE 


DROP HAMMERs. 


PUNCHING AND TRIMMING PRESSES, 
—POWER SHEARS. 


weottabing aon, Hand Bolt Heading, Power Screw 
-” d Bolt Blank Heading Mach nes. 


mnDRAOT SED JIB CRANES, 
Roll Grooving Machines for Flour Mill Use. 


|| THE BILLINGS & Ca 1s. 



















r mt 


in! 
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—— MANUFACTURERS OF —— 


BILLINGS’ wm WRENCHES, 


Drop Forged of Bar Steel. Three Sizes. A full line in Stock. 


DROP FORGINGS OF EVERY DESCRIPTION. 
BRASS WORKING MACHINERY. 


g 12in, & 16in. Monitors 
Valve Milling Mach’s 


Double Key 
Lathes, 


Speed Lathes 
Slide Rests, 


Revolving 
Chucks for 
Globe Valves, 
bk; o-Jawed 
= Chucks, 


= Small Tools 



















PLANERS, &c. 
GREAT VARIETY. 


mati A 





ENGINE LATHES, DRILLS, 


RADIAL 
DRILL, 





WARNER & SWASEY. Cleveland, 0, 





LD, 


Successors to DAVID W. POND, | MANNING, MAXWELL & MOORE, 
Worcester, Mass. Sole Selling Agts., 111 Liberty St., N.Y. 








a|ENGINE Latues|§ 
on application. 


:|{Lowell, Mass., U. S. A. |: 


FROM 16 to 48 IN. SWING. 


GEO. W. FIFIE 


:| Cuts, Photographs and Prices furnished 





Gear Wheels and tiear Cutting.—I make ¢ to 
order. or cut teeth on g blankssentto me. Of all kinds. = 
all sizes to six ft.dm. Small orders or large ones, Fine 
cheap g._ Small cast g. Ready made brass g by mail at ow 
prices. Bevel g with perfect planed Hand Book on 

g, $1. Facilities compiste. Terms reasonable, Send for cat. 
EO. B, GRANT, 66 Beverly St., Boston, Mass. 


KEY-SEATING 
MACHINES, 


and 20-in. Drills, 


A SPECIALTY. For Prices and Photographs Write 


will save enouga ia) | THE G. A. GRAY CO,, ' 


days’use to pay first cost; ’ : 
no shop can alford to do | Sycamore & Webster St, Cincinnati, 0, 


now ready for_ prompt - 
shipment th Ke ¥ Seat- Lathes 17 in. 
! 


J. M. ALLEN, Presipenr. 
W. B. FRANKLIN, Vice-Presment. 


J. B. Preroz, SkorETary. 


















ing Machines and _20-in. 2 

Drills. Send for Photo, Om. \ 

and Catalogue. 26 in.x 24 in. 
W.P. DAVIS, . Fl 82 in.x 30in. 





NORTH BLOOMFIELD, XN. Y.. 1 38 in:x 36in, 


POND MACHINE TOOL CO. 

















STE F I f PRATT & LETCHWORTH, 
A GS. Buffalo Steel Foundry, 
BUFFALO, N. Y. 


PUNCHING PRESSES, DIES, 


And other Tools for the Manufacture of all kinds of 


SHEET METAL GOOD 
STILES & PARKER PRESS CO. 


MIDDLETOWN, CONN. 
Branch Offlce and Factory 203, 205, and 207 CENTRE STREET, NEW YORK. 














won ere.—” DROP HAMMERS. 





Manufacturer 
a 











shaft has a cone 
pulley with four 
sizes. 





Eberhardt's New Drill) 


















ill v.m.cARPENTER Senin 
PAWTUCKET. R.I. 


APS &DIE 
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